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Pattern Generator 


This new colour TV pattern generator is 
programmed from your PC's printer port. 
Pt.1 this month telis you how it works. 


High-current speed controller for 
12V & 24V DC motors 
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IF YOU THOUGHT SUB-WOOFERS WERE LOW - WAIT FOR THIS!!! 


A couple of years ago a well-known local 
AURA. | company imported a product that they 
AIT PT thought would take the market by storm, It 
INTERES Ы 
| good - it was just too expensive. The 


product was called “AURA INTERACTOR" 
is basically a device that you strap to your body to give an extra dimension to listening to Hi 


Fi, watching a video, experiencing a computer simulation or game or playing a video game 

etc. What is this extra dimension? You strap this thing on you and experience - through your 
body - the punches and kicks from martial arts games, explosions and subsonic roar through 
home cinema or TV games, tackles, slam dunks etc. The heart of the system is a substantial 


electromagnetic transducer which is like a speaker but without a cone (see box). The 
transducer is mounted i 


ide a rigid plastic enclosure which straps on to you just like a back puck. A lead from the back pack 
ier. The filter/amp then connects to your program source which could be: 


know has some low frequency information. 

The special amp not only filters out extraneous audio, 
frequency shifter will divide the frequency of the bass signals by four to intensify 
the effects of the pulsations. The amp is rated at 21 watts RMS which might not 
sound like much but has a 70 watt peak rating which is more meaningful as it only 
operates when it needs to! 

A comprehensive range of adaptor leads and plugs are supplied which includes 
specific adaptors for: 

*Super Nintendo «Sega Gen: 
*Some Computer Sound Cards 
*Many other ampli , Video play: 
Other standard (ie. part of Jay. ge) plug adaptors a 


is ideal 
guarantee compatibility with your source material. A substantial 30VA power Quite папку there к ш" 
supply is also included. 


The AURA INTERACTOR was а fairly good seller 
їп the USA but was just too expensive out 
here at around $269 retail. This made it an 
cath accessory that cost more than the games 
Ver in that it has a voice 


"cl" of real explosions мо 


it operated from. Once again Jaycar has 
tes like a loudspe „ however. In. е4 made а massive scoop purchase of an 
ete operates t assombly, It has no соте, е joi by — entire shipment Tha good are BRE 
coll onis а heavy steel mass that PS and the new and guaranteed free of defects of 
ince of the mass. (The TO Ме were aware Eos m 2 any kind for three months after the date 
jes or sometimes V fitted into the seats 0 of sale. 
me св exist because they are MES electromagnetic Our fabulous distress stock buy enables Miian 
such really up market movie thea Prost electronics enthusiasts, ў you to secure опе of these units for the very modest price of 
por hey are beyond the b! ‘subsonic effects for ра you 549.95! we only have a limited number of these so be early! 
-xperiment a reasonable р 
it you want о et some transducers a ‘their own 
on 
opponunt ut tney would cost wel over $50 35 foot pounds per watt se. 
Specifications orto E Nominal impedance: 4 ohms me т ~ 
«Operating frequ osot pounds Supplied with a complete. 
Оронт force: 20 foot pounde pys 
«Rated poner 8а m 
mensions: 2500) X 
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PUBLISHER'S LETTER 


Cellular phones & 
Radio Australia 


Two topics require comment this month and 
the first of these concerns cellular phones. There 
have been recent reports in the media about a 
possible link between using cellular phones 
and cancer. Dr Michael Repacholi, from the 
Royal Adelaide Hospital, and well known in 
the field, has conducted tests involving mice 
which were exposed to radiation at 900MHz, 
the frequency used for cellular phones. 

Following these tests, there has been an announcement that European Union 
scientists will spend $35.4 million looking into the interaction been cellular 
phones and living tissue. 

These reports will no doubt cause many people a lot of concern, as indeed they 
should. I am amazed at the amount of time that some people spend glued to a 
cellular phone. The phone's antenna radiates directly into your head and while it 
may; not penetrate very deeply according to theory, prolonged exposure can't be 
good. 

We've also had reports that some cellular phones can cause some people 
headaches. At this stage, we have no evidence that these reports are true but it 
would not surprise us if they were. If you do experience headaches when using a 
cellular phone, we strongly suggest that you: (1) stop using it; and (2) return it to 
the retailer where you purchased it. It may just be that the unit is radiating more 
power than it is supposed to. 

The second topic worthy of comment is the cutting back of Radio Australia's 
operations. There has been a media frenzy over this topic but most of it does not 
seem very logical. 

The first point made in defence of Radio Australia is that it is important to 
Australia's trade prospects in Asia. I don't for a minute believe this. In these days 
of worldwide satellite broadcasts, I can't imagine too many Asian businessmen 
being influenced one way or the other about whether to trade with Australia. 

Second, we are told that for $23 million and 200-odd staff Radio Australia 
provides 368 hours of programming in nine languages. By comparison with the 
cost of running the Voice of America, etc, this is regarded as something of a 
bargain. My reaction to this is why does it cost so much to rehash local news? 
That is $115,000 spent for each member of the staff. 

Third, we are told that Radio Australia reaches untold millions throughout 
Asia and that they rely on our fair and objective reporting of events. Does anyone 
really believe that? How many people in Australia actually listen to any shortwave 
radio broadcasts on a regular basis? Very, very few! It can't be much different in 
most parts of Asia either as even the smallest villages are able to receive satellite 
TV services and they do have their own radio stations, after all. This concept of 
remote villagers hanging on every word of a foreign broadcast might have been 
true 30 years ago but no longer. Radio Australia might be worth keeping but the 
reasons raised for keeping it have been pretty weak so far. 


Leo Simpson 
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Macservice is able to offer you sensational 
Reciprocal Frequency Counter(l 3GHz) 


prices on all your attenuator requirements. 


For full specifications on any above 
item call our HOT LINE пош! 


Service & Repairs 
Macservice provides "OPEN DOOR" for repairs and 
service. We specialise in finding surprisingly economical Info Hotline | 
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For those who haven’t come across it before, 
the concept of using a jet of water to cut 
materials is mind-boggling. But with 
extreme water pressures and abrasives 
added, water-jet cutting is feasible for a 
wide range of materials. 


АТЕК-ЈЕТ CUTTING was 
first used in 1975, when it 
was introduced to produce 


wooden puzzles. It replaced a method 
in which saws were used to cut out 
the individual pieces. Besides work- 
ing with a higher precision, the new 
method also produced less dust. 

For many years water-jet technol- 
ogy was used only for marginal appli- 
cations, for example to cut deep-fro- 
zen products and ice-cream. As the 
versatility of the method was recog- 
nised, so-called water-jet job-shops 


TOP OF PAGE: Robots used for water- 
jet cutting have coiled high-pressure 
pipes to provide elastic compensation 
for changes in angle & twisting of the 
robot's wrists. 
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were set up. The technology employed 
in these shops was almost exclusively 
two-dimensional, with abrasive being 
added to the water whenever harder 
materials had to be cut. 

Water-jet cutting is most often used 
to replace traditional punching of 
materials and not sawing or other cut- 
ting methods such as laser or plasma 
cutting. The main advantage of water- 
jet cutting is that, unlike punching, it 
does not require a special tool for each 
work piece. 

The first systems for producing parts 
with three-dimensional shapes were 
developed in 1985. Computer-control- 
led water-jet robots were used first by 
suppliers to the automotive industry, 
who employed them to cut roof lin- 
ings for cars. In the following years, 
the automotive industry and its sup- 


pliers installed systems to cut floor 
carpeting and other interior linings. 
Today, water-jet systems have practi- 
cally replaced punching and mechani- 
cal methods for this work, 

This is because the punching tools 
needed for complex shapes are highly 
complicated, making them very ex- 
pensive. Worst of all, they are com- 
pletely inflexible and have to be re- 
built every time changes are made to 
the shapes of the work pieces. 


Abrasive water-jets 


Water-jet technology can be used to 
cut virtually every material, even steel 
and aluminium. For example, Crane 
Fruehauf Ltd. of Norfolk, UK, uses 
large abrasive water-jet cutting tables 
to produce the cylindrical containers 
for road tankers. Due to the high en- 
ergy of the abrasive water jet, thicker 
aluminium and steel plates can be cut 
than with laser or plasma cutters. 

Unlike laser or plasma cutters, wa- 
ter-jet cutting causes minimal heat- 
ing. With laser and plasma cutting, 
the heat developed affects the cut 
edges, which require further work be- 
fore the parts can be welded. 

Also, water-jet cutting is generally 
insensitive to disturbances such as 
vibration caused by other metal-form- 
ing processes. 

With water-jet cutting, Crane Frue- 
hauf is able to cut a large variety of 
different materials. As a rule, the sys- 
tem is used to cut 3mm thick stainless 
steel and structural steel at a rate of 
600mm per minute. 

More commonly, water-jet technol- 
ogy is used to cut plastics and com- 
posites, especially fibre composites, 
laminated structures, and glass-fibre 
reinforced and wood-fibre-based com- 


robots for 
jet cutting 


o>. «24 


т 


Waterjet cutting is used іп the manufacture of numerous interior parts of motor 
vehicles. The result is very clean cut material and no need to make custom 
punches or jigs. 


This 3-D water-jet cutting system at Crane Fruehauf Ltd in the UK is used to cut 
3mm thick stainless steel and structural steel at a rate of 600mm/minute. 


posites. Oscillating cutting methods 
or conventional machining cannot be 
used for these materials because they 
don't give a clean cut. 

Much of the interior trim of modern 
passenger cars can be produced using 
water-jet cutting, for example the roof, 
door and boot linings, rear shelves, 
carpets, instrument panels and bump- 
ers, German car maker BMW uses the 
method for cutting out its instrument 
panels. 

This relatively new technology is 
largely the result of development work 
carried out by ABB I-R Robotised 
Waterjet, a joint venture set up by 
Asea Brown Boveri and Ingersoll- 
Rand. ABB 1-К is the market leader in 
water-jet cutting equipment for three- 
dimensional applications and to date 
the company has installed more than 
250 systems worldwide. 

Water-jets cut with high precision. 
The main characteristics and benefits 
are summarised below: 

* Suitable for cutting composite, tex- 
tile or fibreglass reinforced materi- 
als. 

* Minimal heat produced. 

* Nodust, odours or smoke produced 
in the workplace. 

* Surfaces of the cuts are of a high 
quality. 

• Cutting forces are low. 

* Only simple work piece fixtures 
are needed. 

* The tool is always sharp as there is 
no wear. 

* Tool radius can be less than 
0.15mm, allowing sharp-edged con- 
tours to be cut. 


Very high water pressures 


Installed in the cutting box is an 
electrically driven pump that drives a 
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In this water-jet process, two ABB robots and an automatic shell-lifter are used 
to cut car head linings in one operation. The finished head lining is then ready 


for installation in a car. 


high-pressure unit. A conventional 
hydraulic system with a power input 
of 20-40kW provides the driving force 
for one or more double-acting pres- 


sure boosters which produce the re- 
quired pressure in the water jet. The 
working pressure lies between 3,000 
and 4,000 bar (equivalent to 43,000 to 


CAD animation allows systems envisaged by a customer to be shown in three 
dimensions, allowing technical evaluations and the fixing of cycle times. 
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А water-jet cutting tool consists of: (1) 
a high pressure pipe; (2) а nozzle 
made of diamond, sapphire or very 
hard metals; and (3) a screwed cap. 
Hard metal nozzles are used when 
abrasives are added to the water. 


58,000 psi), depending on the appli- 
cation. 

The nozzles are made of sapphire, 
diamond or very hard metals, with an 
internal diameter of 0.1-0.5mm, to cre- 
atea very thin jet. Hard-metal nozzles 
are needed when abrasives are added 
to the water. 

The maximum distance between the 
nozzle and the surface of the material 
being cut is about 50mm. After it has 
cut through the work piece, the jet 
turns into a spray and immediately 
loses its cutting ability. 

The particles removed during cut- 
ting are washed out with the water 
and are collected by filters before it 
drains to the sewer. The amount of 
water used is quite small — an average 
of 1.5 litres/minute per nozzle. 


High noise levels 

The process is extremely noisy. For 
a system pressure of 3500 bar and 
nozzle diameter of 0.5mm, the veloc- 
ity of the water-jet is about 800 me- 
tres/second which is about three times 
the speed of sound. The resulting noise 
level is somewhere between 110dB(A) 
and 120dB(A). 

Because of the risk of physical in- 
jury and the high noise levels, the 
only feasible way to operate water-jet 


cutting equipment is via robot or nu- 
meric control. 

Water-jet cutting tools in 2D-instal- 
lations are guided by AC-driven lin- 
ear units. ABB industrial robots are 
used in 3D cutting installations to al- 
low optimum control of the water jet. 
For example, a six-axis robot can ma- 
nipulate the nozzle in any required 
direction while ensuring the right cut- 
ting angle. The nozzle is moved along 
either linear or spherically curved 
paths at high speed and with very 
good repeatability. 


Modified robots 


ABB robots used for water-jet cut- 
ting are modified for wet working con- 
ditions. They have specially designed 
high-pressure piping, including a 
modification to solve problems caused 
by the rotation of the robots’ wrists. 
This involves the pipes being wound 
in a coil around the axes to provide 
elastic compensation for changes in 
angle and twisting of the wrists. 

As well, the robots are suspended 
from a gantry. This gives more work- 
ing space than with floor-mounted 
robots and ensures that the robots re- 
main relatively dry, since they do not 
stand in water. 


CAD animation 


To speed up the design, construc- 
tion and installation of customised, 
robot-based systems, ABB I-R has de- 
veloped CAD animation of water-jet 
cutting projects. It enables proposed 
systems to be shown in detail on a 
computer screen. The design of the 
installation, cutting tools and robots 
are all simulated to allow a detailed 
evaluation of the overall system. 

Preliminary studies, such as tech- 
nical analyses and the determination 
of collision risk, can be carried out at 
an early stage. In addition, cycle times 
can be fixed and the operating times 
of the individual robots can be harmo- 
nised. 

CAD animation allows the robots to 
be programmed in parallel with the 
actual construction of the system. CAD 
animation also enables the robot pro- 
grams of systems already installed to 
be easily rewritten for new or modi- 
fied products. 5с 


Acknowledgement: this article has been 
adapted from the original which appeared 
in the January 1997 issue of ABB Review, 
published by Asea Brown Boveri Ltd. 
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The PowerHouse is the one-stop-shop for electronic enthusiasts. Everything you could possibly want is under one roof. From the 
smallest components and kits to professional testing equipment like state-of-the-art hand held multi-meters and digital oscilloscopes. 
If you're buying for a gift our experienced staff will ensure your purchase will be well received. 
Our reference library, huge range of technical books and manuals will keep 
enthusiasts at the cutting edge of the electronics field. If Ham Radio is 
your game then our fully operational ham shack and trained staff will 


help with all your communications needs. So come in and see 
the new Dick Smith Electronics PowerHouse for yourself. It's more 
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antenna is a “must have" accessory. Constructed from a strong 
fibreglass radome, it uses an SO-239 socket in its base for 
easy coax cable connection. 
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World Radio TV Handbook 


This latest edition of the Shortwave radio 
listener's bible has been long recognised as 

the most authoritative and up-to-date publication 
on the world's long, medium and shortwave 
radio and television stations, Ideal for the 
broadcasting professional, committed enthusiast 


and shortwave listener. 
$3495 


Cat B-2097 


Passport To 
World Band Radio 


Updated international shortwave radio 
broadcasting handbook which no shortwave radio 
listener should do without. Particularly suited for. 
beginners looking for an easier way to tune into 
the exciting world of broadcasting. Covers current 
international SW frequencies, transmission 

times and sites, sunspot activity and 


equipment reviews. $ 3495 


U^. CatB-2058 


AF Floppiclene 
Cleans your floppy drives to keep them in peak 
operating performance. 


Comes with BONUS 12 pack of Dysan disks! 
Cat N-3111 


Motorised Single Ratio Fixed Gearbox 
With 1.5V-3V DC RE280 motor, Fixed Ratio of 100:1. 
Miniature gearbox of steel and brass, mounted on 1m thick 
Steel bracket, incorporating a high quality 3-pole DC motor 
with sintered bronze bearings. ш for hobbyist models 
рр to light industrial 
applications, 

Cat Р-9050 


$2950 


tic eT Switch 

] Automatically turns on when 

| someone enters the room and 
Switches off after they leave. Save 
power by not leaving lights on 

| unnecessarily, The unit can be 
overidden by switching from auto to 
manual, it then operates as а normal 
on/off switch. Stay on time can be 
set between 10 and 15 seconds 
and it has adjustable 


sensitivity. & 49( 


| Cat M-7035 


(VÍ WORKING DISPLAYS ОР 
KITS, SECURITY SYSTEMS, 
COMMUNICATIONS, 


© EXTENDED 
ELECTRONICS RANGE 
(VÍ TECHNICAL LIBRARY 


и KNOWLEDGEABLE STAFF 


TEST EQUIPMENT AND MORE 


to take advantage of our. mail order service. 
p 


366 644 


PHONE ORDERS All Areas (Local Call) 131 
PO Box 321, NORTH RYDE 2113 


No postage stamp required 


VISIT OUR WEB SITE www.dse.com.au 


No Dick Smith Electronics store, other than the 
PowerHouse, stocks these products. But feel free 


FAX ORDERS (02) 9805 1986 MAIL ORDERS REPLY PAID 160 | 
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CANTERBURY BO 


WE ARE HERE 


Offers expire end me 1997 
| Christies Retail Centre 


— Cnr Canterbury & Chapel Rds — 


A PC-controlled 
thermometer/thermostat 


Consisting of just a few parts, this simple 
project plugs into your PC’s printer port and 
is a fully working digital thermometer and 
thermostat. The accompanying software 
generates the on-screen display and lets you 
adjust the thermostat settings. 


By MARK ROBERTS 


This little project is ideal for use as 
a thermostat in an industrial control 
system and once programmed, it can 
operate independently of the PC. Al- 
ternatively, you could use it to just 
give a digital readout of the current 
temperature on your PC's screen. 

It's the software that does all the 
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hard work here. As well as generating 
the on-screen display. it displays the 
current temperature and lets you set 
the high and low trip points for the 
thermostat just by clicking a few but- 
tons. We'll take a closer look at this 
shortly. 

By using software control, the hard- 


ware requirements are kept to an ab- 
solute minimum. In fact, all the parts 
except for a single IC are housed in 
the backshell of a DB25 connector. 


Circuit details 

Fig.1 shows the circuit details of 
the Digital Thermometer/Thermostat, 
together with an optional relay driver 
circuit. The IC, which forms the heart 
of the hardware, is a DS1620 Digital 
Thermometer & Thermostat (IC1) from 
Dallas Semiconductor see Fig.2. This 
programmable device measures temp- 
eratures from -55°C to +125°C in 0.5*C 
increments and has three “alarm” out- 
puts designated Тнісн, Trow and 
Тсом: 

In operation, Trier goes high (ie, 
switches from logic 0 to logic 1) when 
the temperature exceeds a user-de- 


fined upper limit. Conversely, Тү суу 
goes high when the temperature falls 
below a preset lower limit. The third 
output, Тсом goes high when the tem- 
perature exceeds the upper limit and 
stays high until the temperature falls 
below the lower limit. 

These three outputs can be used to 
directly control heating and cooling 
appliances via suitable driver circuitry 
(eg, relays and optocouplers), 

Data is read from and written to the 
DS1620 via a 3-wire serial interface 
(CLK, DQ & RST). In addition, the 
user-defined upper and lower trip 
points are stored by the IC in a non- 
volatile memory. This means that the 
IC can be programmed before build- 
ing it into a control system. Alterna- 
tively, the IC can be interfaced to a 
microprocessor (or left connected to a 
computer), so that the trip points can 
be quickly adjusted to suit the proc- 
ess. 

In this circuit, IC1’s clock and reset 
inputs (pins 2 & 3) are driven via pins 
3 & 9 of the parallel port, respectively. 
Pin 1 is the data (DQ) input and this is 
driven by pin 2 of the parallel port via 
diode D1 and pulldown resistor R1. 

The outputs from IC1 — Тнісн, Trow 
& Tcom – are connected back to pins 
11, 12 & 13 ofthe parallel port, respec- 
tively. This allows the software to read 
the values on these lines and adjust 
the on-screen display accordingly. In 


— THERM 
FILE EXIT ABOUT 


ETER/THERMOSTAT /PROGRAMMER 


MODE 


The software lets you set Тнісн and Tow just by clicking the Min and Мах 
buttons. Note that ће Ti ow indicator (at right) has come on here because the 


measured temperature is at Tj ow. 


addition, each output controls an NPN 
transistor (eg, BC327) in the suggested 
relay driver circuit. 

Transistor Q1 is driven by pin 7 (the 
Тнісн output) of IC1. Normally, Тнісн 
is low and so Q1 and RLY1 are off. 
However, if the monitored tempera- 


DIGITAL 


ture exceeds the preset maximum, 
Тнісн switches high and so Q1 turns 
on and switches on RLY1 to control 
the process. At the same time, Тсом 
also goes high and this turns on Q2 
and RLY2. 

Ifthe temperature now drops below 


OPTIONAL 
THERMOSTAT 


THERMOMETER/THERMOSTAT 


Fig.1: the circuit is based on the DS1620 Digital Thermometer/Thermostat IC from Dallas 
Semiconductor and uses just three components. Also shown here is a suggested thermostat 
control circuit based on three transistors and three relays. 
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Fig.2: block diagram of the 05-1620 Thermometer/ 


Thermostat. 
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(WIRING SIDE] 


the preset maximum, Тнусн switches 
low again and Q1 and RLY1 both turn 
off. However, Тсом remains high un- 
til the temperature drops below the 
preset minimum, as which point it 
switches low again and Q2 turns off. 
TLow now goes high and turns on Q3 
and RLY3. 

In practice, you can use one or more 
of these outputs to control a fan or a 
heating appliance to suit your appli- 
cation. For example, you could use 
the Тсом output to activate a fan when 
the temperature exceeded Тнсн. This 
fan would then remain on until the 
temperature dropped below Tow. It's 
up to you how you use the outputs. 


Construction 


Fig.3 shows the wiring details for 
the unit. As can be seen, the two inter- 
nal components (R1 and D1) are sol- 
dered directly to the pins of the DB25 
connector, while the IC is connected 
via eight flying leads. These flying 
leads are best run to an 8-pin socket, 
so that the IC can be easily removed 
after programming. 


Software 


The software comes on three floppy 
discs and runs under Windows 3.1x 
Windows 95. It's easy to install — you 
simply run the Setup.exe file on the 
first disc (within Windows) and fol- 
low the on-screen instructions. 

The accompanying screen grabs 
show the control panel that appears 
when you boot the thermometer/ther- 
mostat program (Therm.exe). As 


IC HOLDER 


Fig.3: the circuit is built by directly wiring it to а 
DB-25 male connector. 


THERMOMETER/THERMOSTAT/PROGRAMMER _ Bini ES 


FLE EXIT ABOUT 


— THERMOMETER/THERMOSTAT/PROGRAMMER P [=] E3 


AE EXT ABOUT 


MODE 


—= 
—| Thigh 
mimi. 


Both the THIGH and Tcom indicators come on CES the 
measured temperature reaches Тнсн, as shown here. 


shown, the current temperature is di- 
rectly displayed (both as a direct 
readout and on a dial) and you can 
easily set Тнісн and Тү ow by clicking 
the appropriate Min. and Max. but- 
tons. You can also choose an alterna- 
tive printer port (LPT2). 

The control panel also shows the 
status of the outputs. This lets you 
program the unit and then check that 
everything is working correctly. Once 
the unit has been programmed, you 
can unplug it from the computer and 
use it in your application. 

Note that pin 8 of the DS1620 must 
be connected to the +5V rail when 
used in the thermostat mode (ie, dis- 
connect pin 8 from the DB25 connec- 
tor). sc 


PARTS LIST 


1 DS-1620 Thermometer/ 
Programmer software (3-disc 
set for PCs) 

1 DB-25 male connector with 
backshell 

1 8-pin IC socket 

1 DS1620 Digital Thermometer/ 
Thermostat (IC1) 

1 1N4184 silicon diode 

1 1kQ 0.25W resistor 


Optional thermostat 

3 5V relays (RLY1-RLY3) 

3 BC337 NPN transistors 
(Q1-Q3) 

3 1N4004 silicon diodes (D2-D4) 

3 2.2kQ 0.25W resistors 

3 1kO 0.25W resistors 


Once it turns on, the Тсом indicator stays on until the 
measured temperature falls below Ty ow. 


ere To Buy P. & Software 


Parts and software for this design are available as follows: 
(1). 051620 Thermometer/Thermostat .... 


(2). 051620 Thermometer/Thermostat with programmed Ti ow. 
and Тнвн (you specify) 


(3). Software (read current temperature, T, ow & Тнісн only) 
(4). Software (full read/write version) .. 
(5). Optional LPT2 interface card for РС... .$15 


Please add $5 for postage. Payment by cheque or money order only to: Mr 
Softmark, PO Box 1609, Hornsby, NSW 2077. Ph/fax (02) 9482 1565. 


Note: the software associated with this project is copyright to Mr Softmark 
and may not be copied without permission. 


This close-up view shows how the parts are wired to the DB-25 connector. Note 


that the final version differs slightly from this early prototype. 
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Colour TV pattern 
generator; Pt.1 


This versatile colour TV pattern generator 
stores its patterns in a ROM which is 
programmed via a computer port. It’s easy to 
build and you can even customise it to 
include your own patterns. 


By JOHN CLARKE 


This new Colour TV Pattern Gen- 
erator is a ground-breaking design for 
SILICON CHIP. It is the first circuit that 
we have produced that uses an 
EEPROM which you can program from 
your own PC. This means that if you 
don’t like the standard patterns, or 
have some special requirement, you 
can modify the software and program 
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in your own patterns (provided you 
have Quick Basic). 

Ofcourse, you don’t have to do this 
if you don’t want to. We anticipate 
that several retailers will offer this 
design as a complete kit of parts and 
will include a pre-programmed 
EEPROM. Pre-programmed EEPROMs 
will also be available from SILICON 


CHIP, as will the programming soft- 
ware. 

Basing the design on an EEPROM 
has a number of advantages. For the 
first time, it allows us to offer a circle 
as one of the patterns. Our previous 
designs have omitted this rather use- 
ful feature because it couldn’t be done 
with conventional logic circuits. The 
EEPROM approach simplifies the cir- 
cuit and makes the unit easier to build. 


Using a pattern generator 

Ifyou service colour TV sets or want 
to adjust your own TV set for a first 
class picture, a pattern generator is a 
must. It is an essential tool for making 
convergence and purity adjustments, 
for adjusting picture geometry and for 
fault finding 


These screen images (captured via a PC video frame grabber) show just four of 
the patterns produced by the pattern generator (the others are red raster, white 
raster and greyscale). Note that the circle appears stepped because the image i: 
not interlaced. Note also that the colours shown in the colour bar pattern are 
not true to life, due to limitations in the printing proc 


This unit can generate seven differ- 
ent patterns: checkerboard, dot, cir- 
cle/crosshatch, red raster, white raster 
and colour bars. In addition, you can 
select between greyscale and colour 
patterns. We'll look at each pattern in 
turn and describe how it's used. 

First, the checkerboard pattern pro- 
vides a useful indication of the low 
frequency response of the video stages. 
If the set is functioning correctly, the 
black/white edges of this pattern will 
be sharp and straight. Conversely, a 
set with a poor low-frequency response 
will show smearing between the black 
and white areas, along with rounded 
corners. 

The dot and crosshatch patterns are 
useful when making static and dy- 
namic convergence adjustments. On a 
set with poor static convergence, for 
example, each dot will actually con- 


sist of separate red, green and blue 
dots rather than a single white dot. 
Similarly, poor dynamic convergence 
will cause the lines in the crosshatch 
pattern to splay into separate red, green 
and blue lines at the edges of the 
screen. 

The crosshatch/circle pattern is also 
useful when adjusting picture geom- 
etry. This involves setting the correct 
height and width to obtain a perfect 
circle and minimising pincushion dis 
tortion. “Pincushion distortion” refers 
to the tendency for lines near the edges 
of the picture to bend inwards or out- 
wards at the centre. 

The red and white rasters (ie, full 
red and full white screens) allow pu- 
tity adjustments, so that the entire 
г the one colour without 
irregularities. On sets with purity prob- 
lems, the white raster may show 


screen show 


blotches or red, green or blue. This 
indicates that it is necessary to de- 
gauss (ie, demagnetise) the metalwork 
inside the picture tube. 

Eight colour bars — white, yellow, 
cyan, green, magenta, red, blue and 
black — make up the colour bar pat- 
tern. This pattern is ideal when track- 
ing down faults, since any waveforms 
depicted on a TV set circuit diagram 
are typically staircases, usually de- 
rived using a colour bar pattern as the 
RF/video source. By comparing the 
observed waveforms with those de- 
picted on the circuit diagram, it is 
often possible to locate the faulty sec- 
tion. 

By turning the colour burst off, we 
get a greyscale bar pattern ranging from 
white to black. This is used for check- 
ing the greyscale tracking and for 
brightness and contrast adjustments. 


Design improvements 

Our last Colour TV Pattern Genera- 
tor was published in November 1991. 
Although it produced nominally the 
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@ Produces dot, crosshatch/circle, checkerboard, red raster, white raster, colour bars 
and greyscale 


* Patterns correctly centred on the screen 

@ Square crosshatch and checkerboard patterns 

Ф: Direct video output plus RF video modulator output 

е Option for S-video outputs (chrominance and luminance signals) 

© Audio input for video modulator (to test sound) 

@ Patterns and sync stored in ROM with option to customise patterns 


Specifications 


Number of lines 
Line (Н) sync ...... 
Line period 


« 912 (Aust. PAL Standard: 312.5 x 2) 
... 4.57ys (Aust. PAL Standard: 4.5-4.9us) 


... 64.087us (1358ppm fast) (Aust. PAL stand- 
ard: 64us) 


Line (H) blanking 12.22us (Aust. PAL Standard: 11.8-12.3и5) 

Field (V) sync .. 7 lines (Aust. PAL Standard: 2.5H for pre- 
equalising pulses, 2.5H for sync and 2.5H for 
post-equalising pulses) 

Field (V) blanking ....... ... 25 lines + 12.22us (Aust. PAL Standard: 25 
lines + 11.8-12.3us) 

Field frequency .... ... 50.012Hz (2400ppm fast) (Aust. PAL Stand- 
ard: 50Hz) 

Crosshatch pattern ..... a 11 horizontal (1 line high) x 15 vertical lines 
(305ns wide). Horizontal and vertical lines are 
located at the screen centre 

Circle pattern... ‚› 80% of full vertical screen height, 60% of full 
horizontal screen. 

Dot pattern „. 11 horizontal rows (1 line high) x 15 vertical 


columns (305ns wide). A dot is at the centre 
of the screen 


... T horizontal x 5 vertical squares alternate 
black and white 


Checkerboard pattern .... 


Colour bar pattern ..... ... 8 vertical bars 6.1ps wide with 1.22us extra 
width on outside bars 
Bar colours ..... ... Standard white, yellow, cyan, green, magenta, 


red, blue and black 


Colour burst signal..... ... 10 cycles of 4.43361875MHz signal occur- 
ring 5.59us after beginning of H sync @ 249mV 
p-p (Aust. PAL Standard: 10 cycles 5.6us 
after leading edge of H sync) 

RGB to YUV encoding .... «n Y = 0.299R + 0.5876 + 0.1148, U = 0.493 
(В-Ү), V = 0.877(R-Y) — (to Australian PAL 
Standard) 

Chrominance to luminance delay.......... -170ns 

RF output channel „m Dor1 

Video output impedance 750 

Video output ... 2Vp-p unloaded, 1Vp-p with 750 loading 
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same patterns as this latest version 
(but no circle), it did have a few minor 
drawbacks. 

First, the patterns were not centred 
exactly in the middle of the screen, 
which made convergence adjustments 
less precise. Second, the crosshatch 
and checkerboard patterns were not 
exactly square, which made it harder 
to check for linearity errors in the 
picture. Third, it used a Philips TEA- 
2000 colour encoder IC which is now 
obsolete. 

These drawbacks have all been over- 
come in this new design. As men- 
tioned above, the new circuit uses an 
EEPROM (electrically erasable pro- 
grammable read only memory) to store 
all the patterns and generate the sync 
pulses. This arrangement reduces the 
IC count from 16 to 11 and correctly 
centres the patterns on the screen. 

In addition, the checkerboard, cross- 
hatch and dot patterns are exactly 
square and a circle has been added, as 
noted above. The circle allows screen 
linearity to be checked at a glance and 
makes for straightforward height/ 
width adjustments. If the circle is look- 
ingalittle squat, for example, then the 
height is too low. Conversely, if the 
circle looks tall and thin, the height 
needs to be reduced. 

Most of the signals from the Colour 
Television Pattern Generator comply 
with Australian PAL standards. These 
include the horizontal sync pulse and 
blanking intervals, and the colour 
burst and its position, The vertical 
sync pulse signal does not include the 
pre- and post-equalising pulses since 
these are only necessary with an in- 
terlaced 625-line signal. 


Physical arrangement 


The SILICON CHIP Colour Pattern 
Generator is housed їп а standard plas- 
tic instrument case and is powered 
from a 12VAC mains plugpack. A 5- 
position rotary switch selects between 
the checkerboard, dot, crosshatch/cir- 
cle, red raster and white raster pat- 
terns, while a 2-way toggle switch is 
used to select the colour bar pattern. 
An adjacent toggle switch selects ei- 
ther the colour and greyscale patterns, 
while a third toggle is the power on/ 
off switch. 

Both composite video and RF out- 
puts are provided on the rear panel 
(RGA sockets) and there is also an 
audio input socket. The latter allows 
audio to be fed directly into the RF 


COMPOSITE 
VIDEO 


Fig.1: this block diagram shows the unit in pattern mode. There are three main 
circuit sections: (1) an oscillator (clock) stage comprising IC6a, IC6b & crystal X1; 
(2) counters IC2-IC5; and (3) memory IC1 (the EEPROM). The oscillator clocks the 
counters which in turn drive address lines A0-A15 of the memory IC. The various 
patterns stored in IC1 appear at the data outputs (00-07). 


CLOCK 
NTSC/PAL AT 4FSC 


LUMINANCE 
'OUTPUT 


COMPOSITE 
OUTPUT 


CHROMINANCE 
'OUTPUT 


Fig.2: block diagram of the AD722 RGB-to-PAL colour encoder IC. This IC accepts 
RGB and sync input signals and produces both composite video and S-video (separate 
chrominance and luminance) signals at its outputs. 
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D1 02 03 D4 D5 D6 07 08 
PORT A 


Fig.3: this is the block diagram of the unit when it is configured to programming 
mode (by changing some on-board jumper pins). Each address in the memory is 
programmed by applying the correct level to the data lines (D0-D7) and then 
applying a short pulse to the E input of IC1 


modulator and this can be useful when 
tracing audio problems in a TV set. 
In addition, S-video outputs can be 
added if required by connecting ap- 
propriate leads to the luminance and 
chrominance pins on the PC board. 


Operating modes 

Because it is a programmable de- 
vice, this new pattern generator can 
be configured to operate in two modes: 
(1) programming mode; and (2) pat- 
tern generator mode. These two modes 
are selected by means of five jumpers 
on the PC board. 

Selecting the programming mode 
(by moving all the jumpers to the front 
pins of their 4-pin blocks) allows the 
EEPROM to be programmed via the 
PC's parallel port and an on-board 
DB25 connector. Once programming 
has been completed, the jumpers are 
reset so that the unit can function as a 
pattern generator. 

The software for programming the 
EEPROM is written in Quick Basic, 
which originally came with DOS 5. 
The data stored in the EEPROM is 
arranged in lines which directly cor- 
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respond to the lines displayed on the 
TV screen. This means that you can 
editan existing pattern line-by-line to 
produce a custom display, if required. 


Block diagram 
Refer now to Fig.1 for a block dia- 
of the unit (pattern generator 
mode). It might look complicated but 
we'll go through the various stages in 
turn and explain how it all works. 

Three main circuit sections are re- 
quired to produce the requisite pat- 
terns: (1) an oscillator (clock) stage 
comprising IC6a, IC6b & crystal X1; 
(2) counters IC2-IC5; and (3) memory 
1С1 (the EEPROM). The oscillator stage 
clocks the counters which in turn drive 
the address lines (A0-A15) of the 
memory IC. 

The various patterns stored in IC1 
appear at the data outputs (00-07). 
Outputs D0-D3 provide the checker- 
board, dot, crosshatch/circle and raster 
signals, while D4-D6 provide the blue, 
green and red signals for the colour 
bar sequence. D7 produces the com- 
posite sync pulses and these are fed to 
the RGB-to-PAL encoder stage (1С10). 


1С11 detects when the memory has 
reached the end of one field. It then 
resets the counters and the pattern 
starts all over again. 

Switch S2 selects between the pat- 
terns оп DO-D3, while S3 and IC8 se- 
lect between this and the colour bar 
signal on D4-D6. The selected RGB 
signal is buffered using IC9 and at- 
tenuated to a 0-700mV signal before 
being fed to the RGB-to-PAL encoder 
(IC10). IC10 produces a composite 
video output and a separate luminance 
signal. 

Switch S4 selects the composite 
video output from IC10 for colour 
video and the luminance output for 
greyscale video. The resulting signal 
isthen made available as direct video. 
Itis also applied to a video modulator 
to produce a modulated RF signal on 
VHF channel 0 or 1. An audio signal 
can also be applied to the RF modula- 
tor if required although this facility is 
not normally provided in a pattern 
generator. 


RGB-to-PAL encoder 

The RGB-to-PAL encoderis an Ana- 
log Devices AD722 16-pin surface 
mount device. It produces a top-qual- 
ity PAL video signal from RGB and 
composite (horizontal and vertical) 
sync input signals, the latter fed from 
D7 of IC1. 

Fig.2 shows the block diagram of 
the AD722. This IC is rather compli- 
cated and, among other things, con- 
tains a phase lock loop (PLL) and vari- 
ous filters and delay lines, It requires 
no external components other than a 
crystal and a trimmer capacitor to set 
the colour burst frequency. 

The RGB inputs to the AD722 are 
each first passed through on-chip ca- 
pacitors and clamped to the black level 
during the blanking interval. These 
three signals then pass into an analog 
encoding matrix to create the lumi- 
nance (Y) and the U and V colour 
difference signals. After that, the Y 
signal passes through a 6MHz low- 
pass Bessel filter which prevents 
aliasing in the following sampled de- 
lay line. 

This delay line produces a 170ns 
difference between the luminance and 
chrominance signals, The delayed sig- 
nal then passes through a 5MHz low 
pass filter to remove the sampled de- 
lay line artefacts. 

‘The U and V signals pass through 
1.5MHz low pass filters to prevent 
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Fig.4: this diagram shows the general arrangement of the blanking intervals and the visible 
screen area. The picture is made up of 312 lines which are scanned horizontally, one line at 
a time, from top to bottom. Note that lines 1-23 at the top of the screen and lines 311-312 at 
the bottom of the screen are not seen since they are reserved for field blanking 


aliasing in the following balanced 
modulator stages where the colour 
burst signals are injected. Note that 
the burst injection to the V signal is 
alternated between 90° and 270° at 
half the line rate to comply with the 
PAL standard. The outputs from the 
balanced modulators are then summed 
and fed to a 4.4MHz low-pass filter to 
remove any artefacts generated in the 
modulators. 

The resulting chrominance signal 
is summed with the luminance out- 
put to produce composite video. In 
addition, the luminance and chromin- 
ance signals are made available as 
separate outputs (S-video). 

The HSYNC and VSYNC inputs ac- 
cept the sync signals. Either separate 
horizontal and vertical sync signals 
can be applied or a composite sync 
signal (as used in this design) can be 
applied to just one of these inputs. In 
either case, the following stages pro- 
duce a composite sync signal and this 


is inserted into the luminance signal 
between the 3-pole low-pass filter and 
the sampled delay line. 

All other timing is generated by a 4 
x 4.43MHz clock signal which can be 
derived from a 4.43MHz colour burst 
crystal or from a 17.734MHz crystal. 
When a 4.43MHz crystal is used, the 
IC is configured to multiply the fre- 
quency by four using the internal 
phase lock loop. 


Programming mode 

Fig.3 shows the block diagram for 
the unit when it is configured to pro- 
gramming mode. 

Three regulated supplies are re- 
quired for programming. The 5V regu- 
lator provides most of the power for 
the ICs, while the 6V supply powers 
the memory which can be either an 
EEPROM or a One Time Programma- 
ble Read Only Memory (OTPROM). 
The 12.5V supply is used to provide 
the programming voltage. 


Basically, each address in the mem- 
ory is programmed by applying the 
correct level to the data lines (DO-D7) 
and then applying a short pulse to the 
E input of IC1. Let's look at this in 
greater detail. 

In practice, the programming proc- 
ess is controlled by the computer and 
the software which drives the Port A, 
Port B and Port C lines. There are 
several lines at work here: 

(1) the D2 Port C line this applies the 
clock signal to the counters (IC2-IC5), 
to increment the address of the 
memory; 

(2) the -D1 Port C line — this triggers 
the program pulse generator 1С7; 

(3) the ра Port B line – this watches 
for the end of the programming pulse; 
and 

(4) the Port A lines — these drive the 
Data lines (00-07) of IC1. 

When power is first applied, the 
counters are reset to the first memory 
address of IC1. Data is then applied to 


JUNE1997 19 


20 


210TH 
о м LOCATION 
в 
6-31 
x 195 LOCATIONS dE 
SYNC 15 
LOCATIONS UNES 
31-5 
Low (FIELD SYNC) 
UNES 24-310 
Dé 
RED 
4T 85 Du 185 
LINES 24-310 
05 
GREEN 
4T 125 
е LINES 24-310 
D4 
UE 24 |20 | 20 | 20 | 20 | 20 |20 | 24 
АГ 65 85 005 125 145 165 185 
UNES 24-310 
03 (NOTE: 0006 Au 
RASTER STHLINE 23 FOR 
s BLANKING OF FIELD 
LUNES 24-310 
EXCEPT FOR LINES 
02 41 53 65 77 89 101 113 125137 49 161173185197 30, 57, 85, 112, 
CROSSHATCH 167, 195, 222, 250, 
Saal 277, AND 305 
4 
нон LINES. 24-310 
01 
por EXCEPT FOR LINES 
30, 57, 85, 112, 
167, 95, 222, 250, 
277, AND 305 
41 53 65 77 89 101 113 125137 149 161173185197 
LINES 24-56, 
12166 AND 
E 24 | 24 | 24 | 24 | 24 | 24 | 24 222-276 
SHEERS 4.65 89—13 17 à 85 
UNES 57-111, 
167-221 AND 
277-310 


65 89 "3 37 М1 185 


Fig.5: this diagram shows, in graphical format, the programming codes 
for the various patterns which are programmed in via data lines D0-D7 
for each line from 1-312. Note that all lines are high during the first 40 
locations for line blanking and for lines 311-23 for field blanking. D7 is 
the sync signal and this is low for 15 locations (4.58и5) and high for the 
remaining locations in lines 6-310 
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D0-D7 from Port A, after which D1 of 
Port C triggers the pulse generator to 
program the first memory location. 

At the end of the programming 
pulse, D4 of Port B signals the compu- 
ter and the counter is clocked to the 
next count via D2 Port C and inverter 
IC6c. The next memory address of IC1 
is now accessed and the relevant data 
again applied to D0-D7 and pro- 
grammed in. This sequence continues 
until all the data has been programmed 
in. 


EPROM coding 


To understand how the memory is 
programmed with the patterns, we first 
need to understand how the picture is 
displayed on the TV screen. 

Fig.4 shows the general arrangement 
of the blanking intervals and the vis- 
ible screen area. The picture from our 
pattern generator is made up of 312 
lines which are scanned horizontally, 
one line at a time, from top to bottom. 
Lines 1-23 at the top of the screen and 
lines 311-312 at the bottom of the 
screen are not seen since they are 
reserved for field blanking. This is the 
period during which the trace returns 
from the bottom of the screen to re- 
commence at the top. 

Each line is 641s wide, with 12us of 
this period reserved for line blanking. 
This means that the visible area on the 
screen is only 52us wide by 288 lines 
high. 

The visible picture is displayed with 
a 4:3 width-to-height ratio and this 
must be taken into account when pro- 
ducing the pattern coding. If this is 
not done, the circle will look like an 
ellipse, while the crosshatch and 
checkerboard squares will be elon- 
gated. 

The memory which contains the 
pattern codes has a capacity of 64K 
bytes, which is actually 65,536 bytes. 
Each of these memory locations is 
clocked at 3.2768MHz or once every 
305.17578ns. If we use 210 memory 
locations per line, then we have 
305.17578ns x 210 or 64.08us, which 
is the desired line period. 

‘The 12s line blanking interval takes 
up 40 memory locations of the 210 
total per line, leaving only 170 visible 
locations. And with 312 lines and 210 
memory locations per line, we use 
65,520 locations per field which is 
virtually the capacity ofthe ROM. The 
65,521th location in the memory pro- 
duces a reset pulse to return the ' 
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Fig.6: this oscilloscope waveform shows the line sync pulse and the colour burst 
signal. Note that the 10-cycle colour burst signal occurs 5.615 after the falling 
edge of the sync pulse, to comply with the Australian PAL standard. The 
measured colour burst frequency of 4.443MHz deviates slightly from the true 
value of 4.433619MHz because of the small number of cycles being measured. 
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Fig.7: these waveforms show the dot pattern (top trace) and the checkerboard 
pattern (bottom trace). The first dot appears directly after the 1215 blanking 
interval. Note that the colour burst signal has been turned off here to simplify 
the presentation of these waveforms. 
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counters to the start of line 1. 
The frame rate is 305.17578ns x 


they are close enough to these figures 
not to cause problems. 


65,520 = 19.555ms, which equates to 
50.01Hz. Although the line and frame 
rates are not exactly at 64us and 20ms, 


The circle is programmed into 
memory with its centre at memory 
location 125 and a horizontal radius 
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К C ner x Ti 
Virtually all the parts are mounted on a single PC board so that construction is 
really easy. The full construction details are in next month's issue. 


of 50 locations. This means that the 
circle crosses the horizontal centre 
line (line 167) at memory locations 
175 (125 + 50) and 75 (125 - 50). 
Similarly, the circle has a vertical 
radius of 114 lines. This means that it 
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crosses the vertical centre line at the 
125th memory location at lines 53 
(167 - 114) and 281 (167 + 114). 

The remaining points of the circle 
were calculated using standard trigo- 
nometry and the circle coding in- 
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Fig.8: the top trace here is the greyscale waveform and this shows the familiar 
staircase from full white to black in eight steps. The lower trace is the colour 
bar waveform. Note that the colour burst signals appear to be at a low frequency 
due to aliasing in the digital sampling process of the scope. 
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cluded with the crosshatch pattern. 

Fig.5 shows the programming codes 
for the various patterns which are pro- 
grammed in via data lines DO-D7 for 
each line from 1-312. These are pre- 
sented graphically so that it can be 
seen how each pattern is made. 

D7 is the sync signal and this is low 
for 15 locations (4.58us) and high for 
the remaining locations in lines 6- 
310. The signal is continuously low 
for lines 311-5. The remaining data 
lines (06-00) are for the patterns and 
these also incorporate the line and 
field blanking intervals. 

‘As shown, all lines are high during 
the first 40 locations for line blanking 
and for lines 311-23 for field blank- 
ing. 


Understanding the patterns 


Some of the patterns are relatively 
simple, while the others are more com- 
plicated. The easiest to understand is 
the raster which has all lines low for 
memory locations 41-210. 

The crosshatch pattern is more com- 
plicated. In this case, lines 30, 57, 85 
(ie, every 27th line) and so on are 
always low from memory location 41 
onwards, so that we get 10 white 
horizontal lines across the screen. For 
each remaining line from 24-310, the 
signal goes low at memory locations 
41, 53, 65 and so on (ie, at every 12th 
memory location) to generate the ver- 
tical lines. 

The dot pattern works in a similar 
fashion, except in this case all lines 
are high except for lines 30, 57,85, etc 
which go low at memory locations 41, 
53, 65 and so on to generate the white 
dots at these locations. 

The checkerboard coding is quite 
different. with successive blocks of 24 
memory locations programmed high 
and low for six different groups of 
lines. 

The colour bar and greyscale pat- 
tern is derived from data lines D4, D5 
& D6. Note that the bars are slightly 
wider at the two outside edges than in 
the centre of the screen (34 memory 
locations versus 20 for the others —see 
D4). This has been done to compen- 
sate for the small degree of over- 
scanning present in all TV sets. 


Next month 

That's all we have space for this 
month. Next month, we will give the 
full circuit and construction details 
and describe the test procedure. 5С 


Problems with supply of 
PIP module 

I am writing to advise you of 
our difficulty in offering the Pic- 
ture-in-Picture kit for sale. We 
are unable to obtain the PIP mod- 
ule from our overseas supplier at 
the original terms and conditions 
negotiated at the time the article 
was being prepared for publica- 
tion in the April 1997 issue. 

As a consequence of this, it is 
no longer financially viable for 
our company to proceed with the 
supply of the PIP module. 

Asan alternative, for those cus- 
tomers who are still interested in 
acquiring a PIP unit, we are pre- 
pared to offer a built up unit, 
with additional features to those 
offered in the kit design for $385. 
Our catalog number for this item 
is T1800 and specifications are 
included in the current AV- 
COMM catalog, or can be ob- 
tained by calling our Balgowlah 
office. 

Garry Cratt, 

Av-Comm Pty Ltd, 

Balgowlah, NSW. 


Errors in NTSC-to-PAL 
Converter article 

I came across several errors of 
fact in the first half of the article 
“NTSC to PAL Converter” in the 
May 1997 issue of SILICON CHIP 
and I feel that these should be 
pointed out to readers. 

To begin with, you appear to 
be confused with the terms frame 
and field, stating that NTSC uses 
a 60Hz “frame” rate and that PAL 
uses a 50Hz "frame" rate. This is 
quite incorrect. These figures 
apply only to the "field" rate. 
The "frame" rate is half of those 
figures. 

The reason for the difference 
is historical. Motion picture film. 
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(sound) has always run at 24 
frames per second but this speed 
produces intolerable flicker. The 
cure for this problem was to 
screen each frame twice, giving a 
repetition rate of 48 images per 
second. 

Early attempts to run electronic 
scanning at speed similar to mo- 
tion pictures were unsuccessful 
due to the very high line fre- 
quency required. The solution 
was to divide each frame in half 
and transmit them one after the 
other. In this way, the line fre- 
quency in the American system 
was reduced to 15,750Hz and in 
the English/European system, to 
15,625Hz. 

Thus, each "field" contains 
only halfthe picture information 
and two fields are required to 
complete one "frame". 

Then later in the article you 
state that the phase of the colour 
burst in the PAL system “ 
changes by 180? on every alter- 
nate line". I'm afraid that this is 
quite wrong. For one thing, it is 
only thered channel that changes 
phase line by line. The phase of 
the blue signal remains fixed. 

The burst phase does in fact 
change line by line but only by 
+45°. This is to provide a means 
by which the ident circuitry can 
tell which phase angle should be 
adopted for the red component 
of the following line. 

The burst provides a reference 
signal to control the frequency 
and phase of the chroma sub- 
carrier oscillator. It is the output 
ofthis oscillatorthat controls the 
blue demodulator via a 90° phase 
shiftnetwork and the red demod- 
ulator via the +180° phase switch. 

To complete the story, it should 
be noted that the green compo- 
nent of the picture is not trans- 


mitted but is derived in the re- 
ceiver by adding the red and blue 
together, then subtracting the re- 
sult from the luminance (black 
and white) component. 

I can appreciate that you tried 
to simplify what is really a very 
complex subject but simplifica- 
tion is of little value if the result 
delivers inaccurate information. 
Indeed, your readers may have 
been more impressed by the in- 
tense signal processing under- 
taken in this project if they had 
been given more detailed infor- 
mation. 

Finally, I would like to make a 
point referring back to your Edi- 
torial in the same issue. If the 
chips required to operate this 
project will only be available for 
perhaps 12 months, what hap- 
pens after that if one of the chips 
in the converter fails? 

Ofcourse, there is every chance 
that the chips will never fail. But 
if they do, the owner should be 
reconciled to tossing out $150 
worth of useless NTSC/PAL con- 
verter, 

Jim Lawler, 

Geilston Bay, Tasmania. 
Comment: thanks for bringing the 
errors in the article to our atten- 
tion. As far as chips failing is 
concerned, the same drawback 
applies to many consumer prod- 
ucts nowadays. 

For example, if the mother- 
board in your current Pentium 
computer fails in 12 months time, 
what chance is there of having it 
repaired? Very little, in most 
cases. To paraphrase your words, 
there is every chance that your 
motherboard will never fail. But 
if it does, you would have to be 
reconciled to tossing out several 
hundred dollars worth of useless 
electronics and buying a new one. 
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Australian Broadcasting Directories 
TV Across Australia 


“TV Across Australia” provides the 
caravanner or traveller with invaluable but 
easily understood information how to obtain 
good TV reception when away from home. 
* Regional maps of 760 TV areas » Handy hints 
on TV reception e Comprehensive index of 2,600 
locations Easy to follow key map • Planning for 
good TV reception when on holidays. 
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Rear Window 


Demister Repair Kit 

If you rear window demister has 
stopped working, there's probably a 
crack in the foil. This easy to use kit 
will have you seeing where you've 


been quickly and easily. 
Cat N-1203 $ 1650 


StorPak 63 With 
Drawers 


Keep all your component parts in a 
neat, tidy and safe environment 
where they are easy to get to. 


Cat H-2590 $ 1995 
Component Cases 


Keep your bits and pieces in order. 
12 segment case Cat H-2598 
18 segment case Cat H-2599 


Size: 305 x 200 x 49mm. $095 


Siren With Battery Back-Up 


Featuring a rechargeable backup battery, and an “anti-cut 
circuit" as protection against tampering (if wires are cut, 
the siren will sound), With an ultra-loud 120dB output, 
this siren comes with 
mounting bracket and 2 
keys for manual override. 
Current 300mA, Voltage 
12V DC. 130()) x 97(w) x 


105(h)mm. 
GED 


Cat L-7035 


$4995 
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Just The Thing For Engineers 
3.5 Digit Multimeter 


A highly accurate meter. For reliability and convenience, it 
comes with built-in software and leads that allow you to 
hook it up to your PC for easy data transfer. In addition, 
the combination of an analogue 
bargraph display with an easy-to- 
read digital display ensures highly 
accurate read-outs. Comes with 
carry case, temperature 
thermocouple and RS232 cable: 
with connector. 
Features 

.5 digit (2000) LCD display 

RMS 


Cat 0-1574 


US Gaffa Tape 


High-quality gaffa tape in black or silver. 


10m x 48mm. 
$350, 


Black Cat N-1396 

Silver Cat N-1397 

Screw Pack M2 Assortment 
Contains 12 x 12mm zinc 

plated bolts, 12 nuts, 12 spring 
washers and 12 washers. 


Cat H-1683 $695 
Toggle Switch Hood «7 


Large size. Fashioned in durable rubber. 
To suit switches Cat P-7664 (replacement), 
P-7668, P-7670 and P-7672 $195 
Cat H-1915 1 


High Speed Schottky Diodes 
1N5819 40V ТА $0.40 
1N5822 40V ЗА $1.20 


Cat 2-3250 
Cat 27-3252 


Great Range of New Kits 


Stepper Motor Controller © Speed Controller © 
* Suitable for small stepper motor control * Provides high current speed control for 12 & 24 volt DC 
* With forward / reverse direction systems 


* Maximum current - 20 amps 

* Pulse width-modulated 

* Ideal for controlling 12 volt DC motors in cars (eg pumps for 
fuel injection, water/air intercoolers and water injection 


* Can be used in a variety of applications such as controlling а 
model railroad boom gate 
* Designed to suit motors which just draw a few hundred 


milliamps at 12 volts systems) 
* Power source required: 12 to 16 volts DC * Can also be used for headlight dimming in the daytime and 
* Supplied with PCB and - for running 12 volt motors and pumps in 24 volt vehicles 
components only * Power source required: 12 to 24 volts DC 


* Optional case (use H 2851) 3 И * Supplied with РСВ and 


* PCB size: 76mm x 95mm components only 
Cat K 3074 * Optional case (use H 


$ 1 650 2853) 


* PCB size: 50mm x 68mm 
Cat K 3072 
Jun '97 


Signal Tracer & Phone/Modem Switch ^4 m 
* Great project for the beginner * When connected to a modem, this unit will activate its 240 
* Ideal for tracing audio signals, amplitude volt AC outlet when a pre-determined number of rings occur 

modulated (AM) or radio frequency (RF) on the phone line 

signals in circuits. * It's ideal for communication sessions between PCs where the 
* Simple and useful piece of test remote ‘host’ machine is normally off 

equipment when attempting to repair * Unit has an automatic or manual shut off feature. 

amplifiers or radios * Can also be used for a range of other remote power control 
* With switchable gain tasks x 
* Power source required: 9 volt battery + Power source required: 240 volts AC 
* Supplied with components, hardware, * Supplied with 


components, 
РСВ, case and front panel label hardware, PCB, 


Cat K 7332 | case and pre- 
punched screened 
front panel 

Cat K 3606 


$7950 
Jun '97 
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AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
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A high-current 
motor speed control 
for 12V & 24V systems 


This pulse width-modulated 20A speed control 
can be used for controlling 12V DC motors in 
cars. Examples are pumps for fuel injection, 
water/air intercoolers & water injection on 
modified performance cars. It could also be 
used for headlight dimming in the daytime & for 
running 12V motors & pumps in 24V vehicles. 


Design by RICK WALTERS 


These days, car manufacturers are 
coming to realise that running pumps 
full bore all the time is wasteful of the 
battery/electrical system and also 
causes premature wear of the fuel 
pump. A prime example of this is the 
pump use to pressurise the fuel rail in 
fuel injection cars. The pump runs 


continuously, regardless of the fuel 
demand, and the excess fuel is bled 
off to the fuel tank to keep the pres- 
sure constant. 

In the future, most cars will have 
fuel pumps which are variable speed 
controlled according to fuel demand. 
In the meantime, you can do it now 


This small PC board will provide speed control of 12V or 24V motors drawing 
up to 20A. Not shown on this prototype board is the input protection diode D1 
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with this design, using the car's map 
sensor output as a measure of fuel 
demand. However, the exact method 
for doing this is beyond the scope of 
this article. 

The circuit can control 12V loads 
up to 20 amps and it uses just two 
Mosfets to do it. 

Other possible applications for this 
PWM circuit are for control of 12V 
and 24V motors in model locomotives 
and cars and in control applications 
in manufacturing. The circuit has 
excellent line and speed regulation 
and uses just one low-cost IC as well 
as the two Mosfets. 

Note: this circuit is not suitable for 
operating 12V audio equipment in 24V 
vehicles since its output is pulsed at 
around 2kHz. 

As presented, the circuit incorpo- 
rates a "soft start" feature which is 
desirable to reduce inrush currents, 
particularly if the device is used to 
control 12V incandescent lamps. How- 
ever, for some pump applications the 
soft start may not be wanted and so 
we'll tell you how to disable it. 

We are presenting this project as a 
standalone PC board. If you want to 
put it in a case it is a simple matter to 
install it in a suitable plastic box but 
that will be up to you. The PC board 
has all components on it except for a 
diode (D2) and a capacitor which must 
be wired across the motor being 
driven. If the circuit is used to control 
incandescent lamps, the diode and 
capacitor are not required. 


Circuit description 

The heart of the circuit shown in 
Fig.1 is a TL494 pulse width modula- 
tion (PWM) controller. It varies the 
output voltage fed to the motor by 
rapidly turning Mosfets Q3 & Q4 on 
and off. Because the Mosfets are being 


Fig.1: the heart of the circuit is a TL494 
the motor by rapidly turning Mosfets Q: 


switched fully on or fully off, they 
dissipate very little power, even when 
handling currents as high as 20 amps 
total. This means that they do not get 
very hot and no heatsink or very small 
heatsinks (depending on the output 
current) are required. 

Note that the TL494 is normally 
used in switchmode power supply 
applications but it is suitable for vir- 
tually any PWM application. Its block 
diagram is shown in Fig.2. The chip 
contains the following functions: 

* An oscillator, the frequency of 
which is determined by a capacitor at 
pin 5 and a resistor at pin 6. 

* A stable +5V reference at pin 14. 

• A"deadtime" comparator with one 
input driven from the oscillator. 

* Two comparators (pins 1, 2, 15 & 
16) with their outputs ORed together 
via diodes (pin 3). 

• A PWM comparator with one input 
from the oscillator and the other from 
the ORed output of the two compara- 
tors. 

* A flipflop driven by the dead time 
and PWM comparators. 

* Two 200mA transistors with un- 
committed emitters (pins 9 & 10) and 
collectors (pins 8 & 11), with their 
bases driven by the outputs of the 
flipflop. 


Q4 > 
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MOTOR SPEED CONTROLLER 
pulse width modulation (PWM) controller. It varies the output voltage fed to 


3 & Q4 on and off. Note that diode D2 is essential to the circuit operation. 


In simple terms, the TL494 oper- 
ates as follows. Its oscillator is set to 
гип at 2kHz and it produces a pulse 
train at its outputs at this frequency. 
The width of the pulses is varied (ie, 
pulse width modulated) and the ratio 
of the “on” time to the “off” time 
controls the amount of power fed to 
the load which in this case is the 
motor. 

A fraction of the output voltage is 
fed to one input of one of the compa- 
rators, while the other input is con- 
nected to a reference voltage. If the 
output voltage rises slightly, the com- 
parator input will sense this change 
and will alter the output on-off ratio 
and consequently the output voltage. 
This keeps the voltage at the compara- 
tor input equal to the reference volt- 
age. 

This is done by reducing the driv- 
ing pulse on time, reducing the time 
the switching device is turned on, 
thereby bringing the output voltage 
back to the required level. The con- 
verse applies for falling output volt- 
ages. 

Now if we refer to the circuit of 
Fig.1 again, we see that the TL494 is 
fed via a 7812 12V regulator. This is 
not strictly essential for the TL494 
since it can operate with a supply 


ranging from +7V to +40V, However, 
it is important that the gate drive to 
Mosfets Q3 & Q4 does not exceed their 
specifications and so this condition is 
met with REG1. 

In this circuit, the output duty cy- 
cle must be able to be controlled over 
a wide range, from virtually zero up to 
the maximum of around 90% and so 
the two internal transistors (C1 pin 8 
and C2 pin 11) have their collectors 
connected to the +12V supply and are 
used as emitter followers to pull the 
bases of Q1 & Q2 to +12V. The 2.2kQ 
resistor at pins 9 & 10 is the common 
emitter load and it pulls the bases to 
ground. Thus, the emitters of Q1 & 
Q2, together with the gates of Q3 & 
Q4, swing from OV to +12V and so the 
gate drive signal is limited to this volt- 
age. 

Q1 & Q2 are included for another 
reason and that is to rapidly charge 
and discharge the gate capacitances of 
the Mosfets each time they turn on 
and off. This improves the switching 
action of the Mosfets; ie, it speeds up 
the turn-on and turn-off times and 
thereby reduces the power dissipa- 
tion in the Mosfets. 


Soft start 
A soft start circuit is incorporated 
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Fig.2; functional block diagram of the TL494. This chin is intended mainly for switchmode power supplies but 


we have adapted it to control motors and resistive loa 


to reduce surge current into the motor 
at turn оп, When power is first ap- 
plied, the REF output, pin 14, rapidly 
charges its associated 10uF capacitor, 
C1. This pulls the INH(hibit), pin 4, 
high as the 10uF capacitor (C2) be- 
tween pins 14 and 4 is initially dis- 
charged. While pin 4 pin is high there 
is no output from pins 9 & 10. As 
capacitor C2 charges through the 
100kQ resistor the voltage on pin 4 
will gradually fall and the output pulse 
width will increase, giving a smooth 
rise in the output voltage. 

In order to control the output volt- 
age precisely, the TL494 monitors both 
sides of the motor; ie, the input volt- 
age before the 12V regulator (MOTOR 
+) and the voltage at the Mosfet Drains 
(MOTOR -). 

The MOTOR+ voltage is fed via the 
20kQ and 2.2kQ voltage divider resis- 
tors to comparator 1, pin 1. The MO- 
TOR- voltage is attenuated by the 18kQ 
and 4.7kQ resistors and fed through a 
47kQ resistor to pin 2. The voltage 
tapped off the +5V reference by the 
speed control, VR1, isalso fed through 
а 47kQ resistor to pin 2. 

When the speed control wiper is at 
minimum setting (ie, ОУ), the voltage 
at the junction of the 18kQ and 47kQ 
resistors will be forced to be twice 
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that on pin 1 of IC1 (nominally 1.4V 
for «14V input), as the voltage drop 
across each 47kQ resistor will be 1.4V. 
The voltage at the MOTOR- terminal 
will be about +14V and so the motor 
will not run. 

As VR1 is advanced, the voltage at 
the MOTOR- terminal will decrease, 
thereby applying a larger voltage to 
the motor so it can run. 

Normally, the reference voltage on 
pin 1 of IC1 is fixed and referred to the 
5V reference at pin 14. In our case this 
would not be desirable as the output 
voltage sensed and regulated by IC1 is 
between the MOTOR- output and 
ground (across the 4.7kQ resistor). 

This means that as we vary the sup- 
ply voltage, the voltage between MO- 
TOR- and ground will be held con- 
stant but the voltage across the motor 
will vary in a direct relation to the 
voltage change. By connecting the 
20kQ resistor between the input rail 
and pin 1 of the TL494 we compen- 
sate for this. 


Protection 

Reverse polarity protection is pro- 
vided by diode D1. It is rated at 3A 
average but has a one-off surge rating 
of 200A and will blow the fuse if the 
leads to the battery are reversed. 


Two essential components to the 
circuit are not mounted on the PC 
board but are wired directly across 
the motor itself: D2 and C3. Diode D2 
is the most important as it prevents 
the generation of excessive voltage 
spikes, each time the Mosfets turn off. 
D2 must be a fast recovery diode be- 
cause of the very fast switching of the 
Mosfets. 

The importance of diode D2 and 
the associated 0.22uF capacitor C3 
is demonstrated in the oscilloscope 
waveforms of Figs.3, 4, 5 & 6. The 
waveform in Fig.3 shows the circuit 
driving a resistive load which could 
be a heater element or an incandes- 
cent lamp. Notice that the waveform 
is a clean pulse with a duty cycle of 
about 7496. This gives a voltage of 
about 8.8V across the load. 

Now havea look at Fig.4. This shows 
the circuit set for the same output 
when driving a motor instead of a 
resistive load. The scope’s vertical sen- 
sitivity has been changed to 20V/div 
instead of 5V/div. Notice the enor- 
mous spike voltage amounting to al- 
most 80V peak-to-peak, each time the 
Mosfets turn off. 

This spike voltage is enough to blow 
the Mosfets because their Drain-Source 
voltage rating (Vps) is only 60V. 
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Fig.3: this scope capture shows the waveform across a 
resistive load which could be a heater element or an 
incandescent lamp. Notice that the waveform is a clean 
pulse with a duty cycle of about 74%. This gives a 
voltage of about 8.8V across the load. 


Fig.4: this waveform shows the circuit set for the same 
output as for Fig.3 but driving a motor instead of a 
resistive load. The scope's vertical sensitivity has been 
changed to 20V/div instead of 5V/div. Notice the 
enormous spike voltage (amounting to almost 80V p-p) 
each time the Mosfets turn off. This spike voltage is 
enough to blow the Mosfets because their Drain-Source 
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voltage rating (Vps) is only 60V. 
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Fig.5: this waveform was produced with the same circuit 
conditions as for Fig.4 but with D2 connected across the 
motor to clip the voltage spikes. We now see the motor's 
back-EMF during the Mosfet off period, showing a value 


Fig.6: this scope waveform shows the effect when both 
diode D2 and the 0.22uF capacitor are fitted to the circuit. 
Note that the capacitor has a filtering effect which acts to 
remove most of the hash generated by the motor's 


about half of that applied by the control circuit. 


Fig.5 shows the same circuit condi- 
tions but with diode D2 connected 
across the motor to clip the voltage 
spikes. We now see the motor’s back- 
EMF during the Mosfet “off” period, 
showing a value about half of that 
applied by the control circuit. 

Finally, Fig.6 shows the effect when 
both the diode and 0.22uF capacitor 
are fitted to the circuit. The capacitor 
has a filtering effect, removing most of 
the hash generated by the motor’s 
commutator. 

The reason that diode D2 and the 


commutator. 


0.22uF capacitor Сз are fitted directly 
across the motor instead of being 
mounted on the PC board is that this 
method stops the motor leads from 
radiating commutator hash which 
could otherwise interfere with sensi- 
tive circuitry elsewhere in the car. 

The current rating of diode D2 must 
suit the rating of the motor. It's not 
much use connecting a 5A diode 
across a motor that pulls 20A; it will 
just blow the diode and then blow the 
Mosfets. 

Finally, also not mounted on the PC 


board is the in-line input fuse F1. This 
must also match the rating of the mo- 
tor. 


PC board assembly 

The PC board for this design is coded 
11106971 and measures 68 x 50mm. It 
is fairly easy to assemble as it only has 
a few components on it. Begin by 
checking the copper pattern against 
the PC artwork (Fig.8) and repair any 
defects such as undrilled holes, shorts 
or open tracks. The component over- 
lay is shown in Fig.7. 
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Fig. 7: the component overlay for the PC board. 


Fit and solder the resistors, using a 
cut pigtail from one of them for the 
one link. This done, fit the IC, REG1 
and trimpot VR1, followed by the 
transistors, capacitors and the Mosfets. 

If you intend to operate the control- 
ler from a 12V battery and don't in- 
tend to draw more than 6A you can 
use one Mosfet. Provided a small 
heatsink is fitted you can probably 
draw up to 10A with one Mosfet. For 
higher currents, two Mosfets must be 
used, as shown on the circuit of Fig.1. 
If you want the full 20A load current, 
both Mosfets should be fitted with 
small heatsinks. 


Testing 


If you are careful with the assem- 
bly, it should work first up. Turn VR1 
fully clockwise (minimum speed) and 
solder a resistor of around 1000 5W 
across the motor terminals. If you have 
a variable power supply, feed 14V to 
the DC input and ground. If you don't 
have a power supply you will have to 
connect the controller directly to a 
+12V battery. 

With the negative meter lead con- 
nected to the OV line, you should be 
able to measure about +12V on pin 16 
and +5У on pin 14 of IC1. The voltage 
on pin 1 of IC1 should be around 
+1.4V with 14V input and +1.2V with 
12V input. If these values are OK pro- 
ceed with the following tests. 

If you now connect the meter leads 
across the 1000 resistor it should read 
zero volts. Rotate trimpot VR1 slowly 
anticlockwise and the voltage should 
increase up to about 12V when fully 
rotated. 

Because IC1 has an internal “dead 
time" of 1096, the output devices can 
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only be turned on for 90% of the time 
and the output voltage will never be 
the same as the input. For 14V input, 
the maximum output will be about 
12.5V. 

Be careful not to burn yourself as 
the 100Q resistor will become hot at 
the-maximum setting of VR1. 


Using the speed controller 

As noted above, the rating of the in- 
line fuse will depend on the load you 
plan to drive. Obviously a 20A fuse 


PARTS LIST 


1 PC board, code 11106971, 68 
x 50mm 
1 5kQ PC trimpot (VR1) 


Semiconductors 

1 TL494CN switching regulator 
(IC1) 

17812 regulator (REG1)1 

1 BC639 NPN transistor (Q1) 

1 BC640 PNP transistor (Q2) 

1 or 2 BUK456-60A/B/H 
N-channel Mosfets (Q3,Q4) 


Capacitors 

2 100uF 50VW PC electrolytic 

2 10uF 16VW PC electrolytic 
(C1,C2) 

10.22uF 100VW MKT 
polycarbonate (C3) 

2 0.1uF MKT polycarbonate 

1 .068uF MKT polycarbonate 


Resistors (0.25W, 1%) 


11MQ 110kQ 

1 100kQ. 14.7kQ 

2 47kQ 2 2.2kQ 

1 20kQ 2470 

118kQ 1 1002 5W (testing) 


CONTROLLER 


Ф: size artwork for the PC board. 


will not protect a 1A motor. 

If you don’t want the soft-start facil- 
ity, it can be disabled by omitting ca- 
pacitor C2. We recommend that the 
soft-start facility be included for in- 
candescent loads. However, for mo- 
tor loads, a better approach would be 
to connect a 1kQ 1W resistor across 
the output terminals and then place a 
switch in series with the motor or 
whatever load you wish to drive. You 
then set up the drive voltage you re- 
quire with trimpot VR1 and use the 
in-line switch to connect and discon- 
nect the motor, 

If resistive or incandescent loads 
are to be driven, D2 and C3 are not 
necessary but they must be included 
when driving any motor, regardless of 
its current rating. 

D2 must be rated to handle a cur- 
rent at least equal to that drawn by the 
motor. A suitable cheap diode is the 
MUR1515 which is rated at 150V 15A. 
and should cover most applications. 
If you want to run a 20A motor, then 
use two MUR1515s in parallel. Make 
sure that they are connected in the 
right direction across the motor; ie, 
anodes to the positive supply line. If 
connected the other way around, you 
will blow the fuse and perhaps the 
Mosfets too. 

C2 should be an MKT polycarbonate 
capacitor with a rating of at least 
100VW. The type of FET used de- 
pends on the current drawn by the 
controlled device. The BUK456-60s 
specified are readily available and 
have an “on” resistance of .028. 

If you want high currents and 24V 
operation, the MTP60N06 is a more 
suitable device. It has an “on” resist- 
ance of .01Q. sc 


HE-NE LASER TUBE AND SUPPLY 
Used mW/633nm red helium-neon laser tube and our 12V 
laser power supply kit. Ideal for light shows. Head size: 380 
x 45mm (Ix dia). ON SPECIAL: $80 


NICAD BATTERY BARGAIN 

5-РАСК (7.2V) of 1.2V/800mA.h AA NICAD BATTERIES plus 
{thermal switch, easy to separate: $4 per pack or packs 
for $16, FLAT RECTANGULAR 1.2V, 400mA.h NICAD BAT- 
TERIES with thermal switch, easy to separate. (Each batt: 48 
X17 x 6mm): $3 per pack or 5 packs for $10 


CHARGER AND DISCHARGER 

A professional fully assembled and tested fast NICAD bat- 
tary charger and discharger PCB assembly. The switched 
mode based unit is mostly surface mounted on a double 
sided PCB with gold plated-through holes and pads. Em- 
ploys 6 ICs, З power Mosfets, one toroidal inductor and 
many other components: over 100 in total. The input con- 
nector, discharge pushbutton, and the 3 indicator LEDs are 
also mounted on the PCB: complete assembly! Nominal 
unregulated input is 13.7V OC and the charging current was 
measured at 900mA. Appears to employ voltage slope de- 
tection for terminating the charge and also has a timer 
(4080) for absolute charge termination. Probably designed 
to charge 7.2V АА nicad packs in less than 1 hour. Three 
trimpots allow some adjustment but we did not investigate. 
Basic hook-up information provided, unregulated plugpack/ 
poner source Is not provided Incredible pricing: $9 ea. or 
for 


MOVING MESSAGE DISPLAY PCB 
Used complete PCB assembly with bright dot matrix RED 
LED displays and driver. Circuitry includes twenty 
T4HO164ICS, Twenty 35-LED displays are arranged in a 
Single line to form a continuous display with a total of 700 
pals (LEDs) Display sz is 280 x 18mm and the overall 
CB size i 390x 75mm. Needs external V supply We have 
‘not completed the software but do Include а simple program 
опа disc and instructions on how to make the display scroll 
the number “1” through all the displays when connected to 
a computer's parallel port. Limited quantity: $40. 


VERY LARGE 7-SEGMENT DISPLAY 

Used attractive RED high-output 30mA common cathode 
display. 57mm high digit in a 70 x 43 x 12mm housing with 
a grey face Forward voltage i 2 for the decimal point and 
BV for the segments. $6.50 ea. or you can purchase seven 
of these used but guaranteed displays soldered on one PCB 
assembly, which we sell for $30 


LIMITED STOCK SPECIALS 

* BRIDGE RECTIFIERS: 35A-400V in diecast aluminium: 5 
for $15. TRIACS: Mitsubishi BCR8PM-BL 8A/400V in 
insulated casing similar to T0220: 10 for $14. « SCHOTTKY 
DIODES: Motorola MBR745 7,5A/45V T0220: 10 for $18. + 
DC FAN: small DC motor with 3 blade push on plastic fan: 
$3. • PLASTIC HANDLES: Robust recessed, for stage speak- 
ers and equipment, 10 mounting holes, dimensions 130 x 
170 x 50mm: $5. ө PLASTIC CORNERS: Robust, dimen- 
sions 80 x 80 x 80mm: $1.30. 


MAGNIFIERS/LOUPES. 

Reviewed SC May '96, four magnifiers: small jewellers 
eyepiece with plastic lens: $3; twin lens loupes: 50mm $8, 
75mm $12, 110mm $15. SPECIAL: Buy set of four magnifi- 
ers for total price of $25. 


MIDI KEYBOARD 

Quality MIDI keyboard with 49 keys, 2-digit LED display, 
MIDI out jack, many functions including wheel, transpose. 
Size: 655 x 115 x 35mm. Computer software included, see 
review EA Feb; 97: $88 SV DC plugpack: $12 


USED PIR MOVEMENT DETECTORS 

Commercial quality 10-15m range, used but tested and 
guaranteed, have open collector transistor (80139) output 
and a tamper switch, T2V operation, circuit provided 
10 ea. 


STEPPER MOTOR DRIVER KITS 

Kit includes a large used 1.8? (200 step/rev) motor and used 
SAA1042A IC. Can be driven by external or an on-board 
clock; has а variable frequency clock generator. External 
Switches (no provided) or logi levels from a computer ete 
determine CW or CCW rotation, half or full step operation, 
operation enable/disable, clock speed. PCB and all on-board 
components kit plus 1 or 2 motors: $18 for single motor 
driver kit with 1 motor, $28 for twin motor driver kit with 2 
motors, 


INTENSIFIED NIGHT VIEWER KIT 
Last chance — slightly blemished 3-stage image intensifier 
tubes as previously advertised. Comes with power supply 
and eyepiece, 25mm (NO4) $220. 40mm (N05) $260 


MOTOR AND PUMP 
New compact plastic pump with a 240VAC-50Hz-0.8A-91W- 
2650ВРМ induction motor attached. Probably a washing 


machine part. Very quiet operation, made in Japan, overall 
dimensions 160 x 90 x 90mm, weight 1.2kg. inlet 25mm 
diameter, outlet 20mm diameter. Other end of motor has 
shaft: 20mm long, 4mm diameter. It is possible to rewind 
this motor for lower AC voltage and/or reduced power 
operation without disassembling the unit. We calculated 5.5 
tums per volt: $19 


MAINS MOTOR 

New induction motors that are probably a clothes drier part. 
Dimensions are 110 diam. x 100mm long, has a mounting 
bracket, drive shaft has a diameter of 10mm and is 40mm 
long, total weight is 3.3kg, made in Japan. Power is around 
1/4HP, two speeds appear to be possible by selecting cor- 
rect wires, brief information supplied: $19 


CCD CAMERA 
Tiny (32 x 32 x 27mm) CCD camera, 0.1 lux, IR responsive 
(works in total dark with IR illumination), connects to any 
standard video input (eg, VCR) or via a modulator to aerial 
input: $120, REGULATED 10.4V - 500mA PLUGPACK to 
suit: $10 (normally $25) 


KITS FOR CCD CAMERA SECURITY 

New INTERFACE KIT FOR TIME LAPSE RECORDING: now 
has relay contact outputs! Can be directly connected to a 
VCR or via a learning remote control: $25 for PCB and all on- 
board components, used PIR to suit: $12. 

ө 32mm 10 LED IR ILLUMINATOR: new ÎR (2800) LEDs 
have an output about equal to our old 42 LED IR 
illuminator: $18. 

$ 32mm AUDIO PREAMPLIFIER: an $8 kit that produces a 
‘tine level signal from an electret microphone, connect the 
output to our: 

• UHF VIDEO TRANSMITTER ($30) or $20 when bought 
with the camera for a complete Audio-Video link. 

• 32mm AUDIO AMPLIFIER: an LM380 based $9 audio 
power amplifier which can directly drive a speaker - needs 
the 32mm preamplifier 

+ WHAT IS 32mm? All these boards have a diameter of 
32mm so you can house one or more of these kits in a 
plastic 32mm joiner: inexpensive plumbing part. 


SWITCHMODE POWER SUPPLY 
Compact (50 x 360 x 380mm), in a perforated metal case, 
240V AC in, 12V DC/2A and SVDC/SA out: $17 


AUTOMATIC LASER LIGHT SHOW 
Three motors, mirrors, PCB and Component kit. Produces a 
huge range of amazing patterns: (K83) $77 


‘5mW/650nm VISIBLE LASER POINTER KIT 

YES, NEW 650пт kit. Very bright! Makes a complete laser 
pointer that works from 3-4V DC. Includes 650nm/SmW 
laser diode, new handheld case 125 x 39 x 25mm, adjust- 
able collimator lens, PCB battery holder: (K35) $39 


DISCO LASER LIGHT SHOW PACK 

The above 5mW/650nm VISIBLE LASER POINTER KIT plus 
the above AUTOMATIC LASER LIGHT SHOW: $89 forthe 
package 


KEYCHAIN LASER POINTER 
Very bright, very small, 6S0nm/5mW: $65 


12V - 2.5W SOLAR PANEL KIT 
US amorphous glass solar panels with backing glass: (S12) 
$22 ea. 4 for $70 


8-CHANNEL IR REMOTE 

Add a remote control to anything with this kit. Has a com- 
mercial remote control transmitter. Transmitter kit: (K65T) 
$20. Receiver: (KG5T) $20 


4-CHANNEL RELAY KIT 
Ref SC (Circuit Notebook) Aug. 95. Kit drives any of four 
Telays according to logic level input signal. Either toggle or 
‘momentary operation. LED indicators for each relay. 12V 
сой, 2A contact rating. (K68) $30 


WOOFER STOPPER Mkil 

Works on dogs and most animals, ref SC Feb 96. PCB and all 
on-board components, transformer, electret mic & horn 
piezo tweeter: (K77) $43, extra tweeters (drives 4): $7 ea. 
Approved 12V plugpack (PP6) $14 UHF REMOTE TRIGGER 
Single channel Rx and Tx: (K77T) $40 


GEIGER COUNTER KIT 
Based on a Russian Geiger tube, has traditional ‘click’ to 
indicate each count. Kit includes PCB, all on-board compo- 
nents, speaker and Geiger tube: (K86) $40 


HIGH POWER NEODYMIUM RARE EARTH MAGNETS 
Very strong. You won't be able to separate two of these y 
pulling them directiy apart from each other, CYLINDRICAI 
7x3 mm: (G37) $2.50. CYLINDRICAL 10x 3 mm: (omes 
TOROIDAL 50mm outer, 35mm inner, 5mm thick: (639) 
$12. ROD 10mm long, 4mm diameter: (854) $2.50. 


WIRELESS IR EXTENDER 

Converts the output of any IR remote control to UHF. Self- 
contained transmitter attaches to IR remote. Kit includes 
‘two PCBs, all components, two plastic boxes, Velcro strap: 
КВ) $39. (9V battery not included). Plugpack for Ax 
PP10) $11 


SOLAR REGULATOR. 

Fu. EA Nov/Dec $4 fintligent battery charger). Designed 
to efficiently charge 12-24V batteries from solar panels but 
can also be used in conjunction with existing simple car 
battery chargers (such as the common Arlec 4A chargers) to 
prevent overcharging. Simply turns off the charging current 
when the battery float voltage is exceeded and turns on 
when the battery voltage drops a preset amount below the 
float voltage. Employs a voltage reference IC. Suitable for 
currents up to 16A and can be easily modified for higher 
currents (by paralleling MOSFETs and Schottky’ diodes). The 
extremely high efficiency is attributed to the very efficient 
MOSFET switch and a Schottky isolation diode. Наз. neigh 
ble standby current consumption. The PCB is now smaller 
and we offer a 7.5A or 15A kit. The 7.5A kit has one Schottky 
diode and the 15A kit has two: $26/$29 (KO) 


FM TRANSMITTER KIT - Mkit 

Ref: SC Oct 93, Low cost FM transmitter - 100m range, 
excellent frequency stability, tuning range 88-108MHz, sup- 
ply voltage 6-12V. Easy to build, has а prewound collin a 
shielded metal can. Includes PCB, all on-board compo- 
nents, electret microphone, 9V battery clip: (КІ) $13 


FM TRANSMITTER KIT - МКП! ы 

Range to 200m. Has a pre-wound RF coil and limited devia- 
tion, so needs volume to be set higher on receiver. 6V at 
about 20mA: (K33) $20 


MASTHEAD AMPLIFIER KIT 
Our famous MAR-6 based masthead amplifier. 2-section 
CB (so power supply section can be indoors) and compo- 
nents kit (КОЗ) $15. Suitable plugpack (PP2): $6, Weather- 
proot box (HB4) $2.50. Box for power supply: (HB1) $2.80. 
(MAR-6 available separately) 


PC POCKET SAMPLER KIT 

Ref EA Aug '96. Data 100; Erlpample connects to PC paral- 
lel port, samples over а 0-2 or 0-20V range at intervals of 
one/hour to one/100us. Monitor battery charging, make а 
‘SkHz scope etc! Kit includes on-board components, PCB, 
plastic box and software (3.5 disk): (K90) $30. 


KIT OF THE MONTH 

We are producing many more exciting Kits than the maga- 
zines can publish! We will try to release at least one new kit 
very month and give you a detailed description on our WEB 
SITE. Just ‘click’ onto the KIT OF THE MONTH icon on our 
WEB SITE. Coming: ө laser beam communicator ө low cost 
car alarm e laser fence e new time lapse interface for CCD 
Camera - VCR security e low cost 2-channel UHF remote 
control with a ready-made transmitter e very effective 10 
LED IR illuminator, etc. 


OATLEY ELECTRONICS 


PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 


Fax (02) 9584 3561 


orders by e-mail: oatley@world.net 
WEB SITE: http://www-.ozemail.com.au/~oatley 
major cards with phone and fax orders, P&P typically $6. 
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SERIES. 


Interesting circuit ideas which we have checked 
readers are welcome and will be paid for at standard rate: 


CIRCUIT NOTEBOOK 


but not built and tested. Contributions from 


1 


ETE] Prase 
KMART 
PHONE 


Low-cost 
telephone intercom 


The concept behind this design is 
to be able to connect two rotary or 
pulse dialing telephones together for 
a home intercom. It is not to be con- 
nected to the public telephone sys- 
tem. 

Calls are made by dialing a one 
digit number. The circuit provides for 
dial tone, ring tone and busy tone 
features and only allows one call at a 
time to be made. 

Referring to the circuit, you can see 
a DC loop formed by the dial phone 
(old “800” series), one winding of 
transformer TX, the LEDs of the two 
optocouplers and the power supply. 

When a phone is picked up, this 
completes the loop and the LEDs in- 
side optocouplers OC3 & OCa turn on. 
The two phototransistors inside OC3 
& OC4 also turn on, with ОСА pulling 
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pin 13 of IC1 low, enabling it for its 
decade counting function. Pin 3 of 
IC1 goes high, enablinga multivibrator 
consisting of transistors Q1 & Q2 (plus 
associated components) to produce a 
"dial tone" for the caller. 

When the caller dials a number, 
OC3 acts as a buffer/pulse squarer and 
feeds the dial pulses into pin 14 of 
IC1. Pin 3 goes low once one or more 
pulses are received, turning off the 
dial tone function until the next call. 
As soon as pin З of IC1 goes low, timer 
IC2 starts charging up its 10uF capaci- 
tor and then begins to produce pulses 
at pin 3. These pulses turn on the 9V 
buzzers inside the phone selected dur- 
ing the dialing operation. 

For example, if we were to dial “4”, 
then the decade counter's pin 10 
would be high at the end of counting, 
turning on Q7 and the LED inside 
OC2. Q7 would then turn on in uni- 
son with pulses buffered by Q8, from 


IC2's output pin 3. At the same time, 
the phototransistor inside OC2 would 
be turning on and off as well, to en- 
able the multivibrator based on Q1 & 
Q2, this time producing "ring tone" 
for the caller to hear. 

When the called party picks up their 
phone to answer, the switchhook in- 
side the phone disconnects the buzzer, 
the LED inside OC2 has no path to 
conduct and the phototransistor no 
longer enables Q1 & Q2 to produce 
ring tone. 

When the caller and the called party 
both hang up at the completion of the 
call, OC4 turns off and pin 13 of IC1 
goes high, disabling the counter func- 
tion. This logic high is fed to reset pin 
15 of the IC, resetting the counter to 
pin 3 high. Timer IC2 now stops puls- 
ing, waiting for the next call to be 
made. 

A. Hellier, 

Alice Springs, NT. ($60) 


а 
Di dom 
14007 aw ON 
Tant | W 


Low-loss solar 
battery charger 


This solar panel regulator has been. 
designed to minimise forward voltage 
drop. It uses a relay as the switching 
element, so the voltage drop across 
the entire circuit is little more than 
that across D2. Ata current of 200mA, 
this is about 800mV, resulting in a 
charging efficiency of around 9496. 
D2 stops the battery from discharging 
via the circuit at night. 

In operation, the relay contacts are 
normally closed, so the relay con- 
sumes no current during charging. The 
battery begins to charge when the so- 
lar panel voltage exceeds that of the 
battery by about 600mV. At this stage, 
the current drawn by the circuit is 


only a few milliamps for IC1, an 
LM10C op amp with a 200mV voltage 
reference. 

IC1 is configured as a comparator 
with hysteresis. It monitors the bat- 
tery voltage via resistor R8 and VR2, 
the trip-voltage adjustment pot. When 
the voltage at pin 3 exceeds the refer- 
ence at pin 2, the output of IC1 goes 
high, turning transistor Q1 on and 
energising the relay, which in turn 
opens the relay contacts. 

Now the circuit draws about 50mA 
from the panel (unimportant since the 
battery is fully charged). The battery 
voltage will now slowly drop and 
when it hits the lower trip-point, the 
relay closes, charging the battery and 
80 on. 

Adjustment is easiest when a bat- 


tery is connected. Set VR1 at maxi- 
mum resistance and adjust VR2 for an 
upper trip-point of about 13.8V. Trim 
VR1 until no relay chatter is heard on 
switching, then readjust VR2. 

The "OVERRIDE" switch prevents the. 
relay from buzzing if the battery is 
disconnected. It also allows a fused, 
unregulated solar panel output to be 
selected. It should be noted that the 
"OVERRIDE" switch should not be left 
Switched on for more than a few min- 
utes with a battery connected or the 
battery may over-charge. The circuit 
and solar panels are protected from 
reverse battery connection by D3 and 
fuse F1, the latter selected to match 
the solar panel output. 

S. Carroll, 

Timmsvale, NSW. ($40) 


«12V 
ГАЈ 4705 
-00V 
Audio signal tracer preamplifier stage with a gain of symmetry output stage. 
ithi Bail lifi around 100, as set by the 47КО and A loudspeaker is shown in the 
with inbuilt amplifier 4700 resistors connected to the circuit but headphones may be sub- 
This useful circuitcanbeusedto emitter of Q1. Q2 feeds the volume stituted when working in noisy en- 
trace signals through any audiode- ^ control ҮКІ via a 4.7uF capacitor. vironments. 
vice. 03-05 act as a small power ampli- S. Williamson, 
Transistors Q1 & Q2 act as a fier stage with a complementary Hamilton, NZ. ($25) 
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Fully regulated 
13.8V output! Ideal 
їз, t 


Features: * Over 


'RONIC 


А! т 


1-800 999 007 PERTH (09) 328 


1500W Switchmode 
12V / 240V Inverter 


making this unit very lightweight compared to similar 

inverters, It’s suitable for a wide range of applications 

such as remote homes, sail and power boats, building or 
tes, off road vehicles, с 

nperature & overload shutdown. 

* Auto fan cooling * Low battery warning & shutdown 

* Heavy duty leads * Twin outlets 


Mu Nea vai SURES. 
introductory Price ON SAU E 
S200! 


B Learning Infra-Red Remote 
Control with LCD Backlit Screen 
АНС тетш. C oniro can ple pto eight rente 


Here are some excellent products and 
fantastic discounts for the winter. As some 
items always sell out quickly, 1 suggest you 
phone now to reserve your order! 


Best Regards, 
Jack O'Donnell, Managing Director 


Multi-Purpose Charger & Refresher 


Charges or discharges Nickel Cadmium and Nickel Metal-Hydride cells, and 

refreshes up to four carbon or alkaline cells, or up to two ЗУ lithium cells, Accepts 
АА and AAA sizes of all capacities. Features LED charging status and cell type 
indicators. Discharger operates at the push of a button, and if used to “cycle” batteries 

regulary, it сап reduce memory effects їп rechargeable cells, giving longer 

service life. It can even restore the capacity of cells with severe memory by 
repeated cycling. Powered by 12V DC, either from M 9664 plug pack (not 
included) or car battery 


sow S395 


M9106 12V 500mA Plug Pack $22.95 


13.8V DC 5A 
Power Supply 


This rugged supply deli 
dated 138V DC at up to 5A 
intermittent, or ЗА continuous, 


M 8250 Normally $110, 


Now only BIO 


Slow Blow Fuses 


STRICTLY 
LIMITED 
quantity 


Pa 


Grab one for 
Mum! Safe, clean and’ 
easy to изе. Includes 
ull instructions! 


$39 ЕШТЕ 


A 0295 


{This inverter provides 
up toa massive 

1500W of 240V power 
from 


The ALTRONICS 
1997/98 Electronic 
Engineering 
Catalogue is 
OUT NOW! 


heavy output transformers, 


is, farms etc. 
It you don't have 


Weighs only 3.6kgs yours yet.call 


for your free copy! 


per pack of 10 


7-800 999 007 


+ 212 pages - Dozens of exciting new products 
+ Expanded product data and specifications 


+ Attention Boating Enthusiasts! + 
2 Way Coaxial Marine 
Speaker System 


Fantastic for boating enthusiasts with an ear for fine 
music, our Opus One Marine series coaxial system is 


frame * Polypropylene cone * Powdercoated white 
aluminium grill e The silky smooth polymide 
tweeter is swivel mounted enabling high frequency 
focussing * Easy to install with integral swivel 
clamps * Massive BOW max power handling, 


Сов? Normally $169 арай, 


now ony SB d 229 reri 


Rack Frame Super Special! 


Due to a slight slip- 
up by our 
metalwork 
supplier, 
these racks 
have incorrect 
side panel 
mounting holes. 
But since 80% of our customers 
| don’t use side panels on their 

racks frames, this could be the 
bargain of the year! For those who 
‘wish to use a panel set on these 
racks, they can be fitted with only 
a few minutes work with a drill 
and file, still a massive 
saving! We have: 

stocks of these 

rack frames, so 


НАЗ» 9 Unit Rack, Normally $159, Now S. £3 9 
HASS12 12 Unit Rack, Normally $169, now БӨӨ 


BARGAIN! 
Ideal for PA racks, Hi- 
i systems, nightclubs, 
bands, ete 


‘Sturdy PVC frame 
construction and 
Aluminium Grill 
Excellent outdoor 
speaker system! 


newrer for outdoor installations normally 


E 


OVERNIGHT DELIVERY 


AS FEATURED 
SILICON CHIP MAY S7. 
PRODUCT SHOWCASE! 


These fant 
Manufa 
efficiency and low resonance, all 
chy 65° driver to the mind-blow 
се Without the huge 
ms, or as component sub 
Watts 
Max Fo 


ететі speakers 
these drivers feature 


Normally 


©3055 т 50W 
C3060 8 100W $59 
C3065 100W 17 579 
©3070 150W 017 367 $99 
[2 200W оз 461 $139 


Computer Peripheral 
Switchboxes QZT 


to a single socket and free 
up your computer's ports! 


SAVE Up to 33%! 


Peripheral device to multiple 
Computers, allowing one computer to use itat atime via 
the selector box. eg. Connect printer to 2 computers 

D 15702 Way switch with DB25 Females 

Normally $24%, This Month Only $1 5-95 
D 1575 4 Way switch with DB25 Females 
Normally $29. This Month Only $1 9-95 
D 15802 Way switch with Centronics Females 
Normally $29, This Month Only $1 9-95 


15 Range Pocket DMM 


This mini multimeter has test leads which are 

Bard wired tothe unit and slot into an сїр Ss 
оп the side of the meter. No more lost test 

leads! I features 35 digit LCD, fuse 

protection, auto power off, battery and 

diode check and transistor Hfe 


Month 
$20 
$40 
$50 
$65 
$95 


Back by reque 
contains 100 MIXED 5r 

LEDs in réd, green 

orange and yel 

bin or gra projects! 
BE QUICK, these won't last! 
20002 


men LEDs Pk 100, Normal 


How only Sp 1 2-59 


моо" PWD 


measurement. Just the shot for the 
enthusiast or student tool Kit! 
Measures AC and DC Volts to 500V, 
DC Current to 200mA and 
‘Ohms to 2MQ 

Size (mm): =74W x 125L x 23H 


ою» 1 7-95 


© 1054 Carry Case to Suit $5.30 


INCREDIBLE PRICE 
BREAKTHROUGH! 


A Digital Multimeter for 
UNDER $20! 


Electret 
Insert Clearout 


These electret inserts have a sensitivity f 
between 48 and 56dB, slightly lower than Wap 
our standard C 0170 insert, which has 618 


SURER, 
SAVE 50% 


Variable Temperature .— 


Soldering Iron 


users 


jus Nona $404 кон ЗО 


Wireless Mic & Receiver 
Module Bargain 


We've bundled up our 203.7MHz non-diversity 
REDBACK radio mic transmitters and 
receiver module boards into package: 
to offer you 
The module 
PCB only 

mal volume e 

Can be built into 
amplifiers, mixers and DJ consoles. 
They are professional quality and are 
used in commercial installations across 
Australia. Great for DJs, nightclubs, 
churches, sporting and social clubs, 
function rooms and halls. But BE QUICK, we have 


to make fully 
functional wireless 
mic system! 


STRICTLY LIMITED stocks of these systems! Each includes an RX 


moduleandahand held p 
mitter. 
(C8150 PCB Receiver Board | 
& Mic system 


L- Hookup Wire 


Excellent for < > 
professional < P 


That's only 
.50@ each! 


Groat for FM bugs, 
kits, digital volce 


sensitivity. They're fine for kits, FM bugs, FM 
radio mics, voice recorders and the like 

Pick up a bundle and save HEAPS! 
Normally $2.20 each 


xor Pack of 20 inserts S O 
Сут Pack of 10 inserts 53:95 


NOTE: All ыт, in packs of 100 have the same sensitivity 


Toroidal Transformers: $ 


We have STRICTLY LIMITED 
quantities of 300W transformers g 
available, and 


Rolls 


> ашу 
(24/020) 
mains rated 


Normally .40¢ per 
metre, Now only .10е a 
metre in 100m Rolls! 


Greatfor É 
amplifiers, power supplies, etc. Ё 
M 3088. 300W Toroid 


M 3100 40 + 40V 300W Toroid 


were $89, now PAO 


50% OFF! 


Sults small audio 
amps, power 
Z_ supplies, etc 


ALTRONICS COMPONENTS 


Current Limited Bench 3-Band Parametric 
Top Power Supply Kit Equaliser Kit 


(See EA Jan '85) Our most 
popular power supply 
kit. Offers excellent 
value and 
performance. Features 
a variable output of 3 
to30V DC and 0to1 
Amp current limiting. 


Great Power Supply 
(EU IA for the Experimenter; 
experimenters, hobbyists, technicians Over 5000 Sold! 
etc. Features: * Variable Output « Short Circuit Protected * Full 1 
Amp Available * Variable Current Limit « Separate Earth Terminal 


$45 ‹ ‘Hall Effect Current 
i Probe Kit 


* Dual Sale Meter SEBES SEIE ПЕ VV бое 
Kaz10was $109, now BQ | SURE || peu 
ugi ALTROMICS be dangerous, but 
vmm | this kit makes i 
- | aer and hasa 
2 J better accuracy than 
uer ы 
3 io multimers aa 
Sarias withthe device under test 
sg. switchmode power supply, 
Televison fe, alias he 
шт tbe observed ona CRO) and uses a Hal ee 
4, | sensor to effectively isolate he oscoscope from the 
Follow AF EL ine, Features: » Bandwidth DC io25kHz e Curent up 
signais quieidy and to 10A = Negligible inductance & insertion loss 
is R Saslly Ideal tor <= High slew rate (230A) * 400m / Amp with 
Servicing radio <> 21% accuracy. = Requires BNC-BNC lend fo connect 
frequency  Inbuilt compressor /limiter prevent ey eer" y Sto CRO (P0740) 
dipping > Subsonic Alter (below 15Hz) © Auto input sign къ $24 vov x2575 was $99. Now S £3 3 


and 24V power up facility for extemal sub power amplifier + 


(09) 328 3487 


(See SC Dec '95) 
Avery exc 

subwoofer adaptor 

design published in 

Silicon Chip. 

Magazine. High level ES = 4 
inputs enables simple ‘Add Incredible Bass to 
parallel connection to either Your Hi-Fi or Home 
[котан n lrei nee И К i 


allow connection to surround sound 


Plugs in series with 
the device under test 


CRO's input! 


subwoofer output or standard st 


features of this excellent design includes: « Variab batte 


Phase” and “Out of Phase” outputs e node ou Check out these casy to build DI Boxes. DI units enable you to run long 


desired, Very compact, only 200W x lengths of cable from a mic, guitar, or amy unbalanced equipment balanced input misere or amplifiers, 


complete with a case, power supply and PC 


K 5563 Normally $99, Now ому SB 


virtually no induced noise by converting unbalanced lines to balanced lines. 


Quad DI Box Kit 


(See EA June’91) The K 5 


Alpnanumene LCD Module Kit |; 


phones. The output of the 


Di bones is unit also hasa 
(See SC May 93) 2048 pad swit sea wid 

кезле] ег” Bulld your own DI 

Unit and save 555 

K ssss WAS $89. Now S79. 2 over commercial 


equivalents! |_ 
Single DI Box Kit ^ 1^ ^. /— 
R s (See EA Oct 87) This single DI box is made for rough treatment. The 
WINTER SPECIAL ONLY The. | fui} metal jacket e terference and extends is life. Wi 

K 2824 Includes a 40 profesional printe nel, your friends wont believe you built 
" character by 2 line display! ty of running on a 9V battery or 


xz SSS 


K 282 


‘> Fax Order Line 


SEFE 
ak. Phone (09) 328 1599, Fax (09) 

MAIL ORDERS C/- PO. 

TED PPS Р PPD | Penh Business Centr 


$4.00 te 
$8.00 1kg-5kg. Where possible we process г vu 
despatch via Australia Post. Allow approx 9 days from da = Е Аркей е. 
when you receive goods, 


Up to 3kg is $9.50, 3kg 
your order the day received (if placed before 
delivery the next day. Co 


- COUNTRY - CITY » 
ALBANY i NEWSTE, 


f the nearest dealer. Blu 


- CITY 


ALTRONIC, 


WOODRID( David Hall Еее BRIGHTON —— 
BUNBURY COUNTRY COL LIGHT GDNS 
BUSSELTON GLADSTONE AU 
ESPERANCE " 5 
KALGOORLIE HERVEY BA E . вора 
WYALKATCHEM XCHYDORE Supplies ө LE ee EIEN 
С - CITY Electronics ®. LONSDALE 
ere MONTAGUEFARM 
SALISBURY 
CHELTENHAM CITY ~ CITY 
E 5 2 FIELD 
x 2514088 COUNTRY 
FOOTSCRAY А 47233 COFFS HARBOUR 
PRESTON IAUNCI E Electronics @ 533 NEWCASTI 
COUNTRY COUNTRY WAGGA WAGGA Ph 
BALLARAT Y WYNYARD myard Electronics @ (03 WARNERS BAY Vil 
CRANBOURNE : ti WOLLONGONG № 


MILDURA cott RING 


1-800 999 007 PERTH (09) 328 1599 


ORDER FORM 


BACK ISSUES 


MONTH YEAR MONTH YEAR PRICE EACH (includes p&p) TOTAL 
Australia (by return mail) $A7; NZ & PNG (airmail) $A7; 
Overseas (airmail) SA10. 

Note: Nov 87-Aug 88; Oct 88-Mar 89; Jun 89; Aug 89; 
May 90; Feb 92; & Nov-Dec 92 are sold out. All other 


issues are currently in stock. SA 
L BINDERS 
Please send me SILICON CHIP binder(s) at 


$A14.95 each (incl. postage within Australia. NZ & 
PNG orders please add $A5.00 each for postage. Not 
available elsewhere. 


$A 


SUBSCRIPTIONS 
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‘September 1986: Hands-Free Speakerphone; Electronic Fish Bite 
Detector; High Performance AC Millvoltmeter, PL2: Bulld The Vader 
Voice. 


April 1989: Auxilary Brake Light Flasher; What You Need to Know 
About Capacitors; $2-Band Graphic Equaliser, PL2; The Story Of 
‘Amtrak Passenger Services. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Fiter For Suppressing TV Interference; The 
Burlington Northern Railroad. 


July 1989: Exhaust Gas Monitor, Experimental Mains Hum Sniffers: 
‘Compact Ultrasonic Car Alarm; The NSW 96 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio (Uses MC13024 
and TX7376P) Pt.1; High Or Low Fluid Level Detector; Studio Series. 
20-Band Stereo Equaliser, Pt.2. 


October 1989; FM Radio Intercom For Motorbikes PL1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2; 
A Look At Australian Monorals 


November 1989: Radiax Decoder For Your PC (Displays Fax, RTTY 
5 Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable 
AM Stereo Radio, Pt.3; Floppy Disc Drive Formats & Options; The 
Pilbara Iron Ore Railways. 


December 1989: Digita! Voice Board; UHF Remote Switch; Balanced 
Input & Output Stages; Operating an R/C Transmitter; Index to Vol. 2. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VOR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages: A Look At Very Fast Trains. 


February 1990: А 16-Channel Mixing Desk; Build A High Quality 


Audio Oscilator, Pt.2; The Incredible Hot Canaries; Random Wire 
Antenna Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


ORDER FORM 


Silicon Chip 
Back Issues 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
‘Aerobics Casses: 16-Channel Mixing Desk, Pt2: Using The UC3906 
SLA Battery Charger C; The Australian VFT Project. 


April 1990: Dual Tracking «50V Power Supply: Voice-Operated 
‘Switch (VOX) With Delayed Audio: 16-Channel Mixing Desk, PL3; 
Active GW Fiter; Servicing Your Microwave Oven. 


June 1990: Multi-Sector Home Burglar Alarm: Low-Nolse Universal 
‘Stereo Preamplifier, Load Protector For Power Supplies: Speed 
‘Alarm For Your Car; Fiting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pt.1 (Covers 0-500kH2); 
‘Burglar Alarm Keypad & Combination Lock; Simple Electronic Die; 
Low-Cost Dual Power Supply: Inside A Coal Burning Power Station. 


‘August 1990: High Stabilly UHF Remote Transmitter; Universal 
‘Safety Timer For Mains Appliances (9 Minutes): Horace The Elec- 
tronic Cricket; Digital Sine/Square Generator, Pt 2. 


‘September 1990: Low-Cost 3-Digit Counter Module; Simple Shortwave 
Converter For The 2-Metre Вале; the Bose Lifestyle Music System; 
‘The Care & Feeding Of Battery Packs; How To Make Dynamark 
Labels. 


October 1890: The Dangers of PCBs; Low-Cost Siren For Burglar 
‘Alarms; Dimming Controls For The Discolight: Surfsound Simulator 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: How To Connect Two TV Sets To One VCR; Build Ал 
Egg Timer; Low-Cost Model Train Controller; 1.5V То 9V DC Con- 
venter; Introduction To Digital Electronics; Bulld A Simple 6-Metre. 
‘Amateur Band Transmitter. 


December 1990: The CD Green Pen Controversy. 100W DC-DC 
Converter For Car Amplifiers; Wiper Pulser For Rear Windows; 4- 
Digit Combination Lock: SW Power Amplifier For The 6-Metre Ama- 
teur Transmitter; Index To Volume 3. 


January 1991: Fast Charger For сай Batteries, Pt; Have Fun With 
‘The Fruit Machine; Two-Tone Alarm Module; LCD Readout For The 
Capacitance Meter. How Quartz Crystals Work; The Dangers of 
Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt-T; Tre Low-Cost 
Inverters For Fluorescent Lights; Low-Cost Sinewave Oscilator: 
Fast Charger For Nicad Batteries, PL2: How To Design Amplifier 
Output Stages. 


March 1991: Remote Controller For Garage Doors, PL1; Transistor 
Beta Tester M&2; A Synthesised AM Stereo Tuner, Р12; Multi- 
Purpose 1/0 Board For PC-Compatibles: Universal Wideband RF 
Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Ralrosds; Remote 
Controller For Garage Doors, PL2; Simple 12/24V Light Chaser; 
Sinthesied AM Stereo Tuner, РЗ, A Practical Approach To Ampli- 
fier Design, #12. 


May 1991: 13.5V 25A Power Supply For Transceivers: Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To. 
Install Multiple TV Outlets, PL. 


June 1991: A Comer Reflector Antenna For UHF TV; 4-Chanrel 
Lighting Desk, PL; 13.5V 25A Power Supply For Transcelvers, PL2; 
Active Filter For CW Reception; Tuning In To Satellite TV. 


July 1991: Loudspeaker Protector For Stereo Amplifier; 4-Channel 
Lighting Desk, PL2; How To Install Multiple TV Outlets, PL2; Tuning 
їп To Satelite TV, Pt.2; The Snowy Mountains Hydro Scheme, 


August 1991: Build А Digital Tachometer; Masthead Amplifier For TV 
‘SFM; PC Voice Recorder. Tuning In To Satelite TV, PLS; Step-By-Step 
Vintage Radio Repairs, 


September 1991: Digital Altimeter For Gliders & Ulralights; Ultra- 
sonic Switch For Mains Appliances: The Basics Ot A/D & D/A 
Conversion; Plotting The Course Of Thunderstorms, 


‘October 1991: Build A Taking Voltmeter For Your PO, P:1;SteamSound 
‘Simulator M Il; Magnetic Field Strength Meter Digital Altimeter For 
Gliders, PL2; Miltary Applications Of R/C Aircraft 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A Junkbox 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter 
For Gliders, Pt.3; Bulid A Talking Voltmeter For Your PG, Pt.2; Tum- 
stile Antenna For Weather Satelite Reception. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Infrared Light Beam Relay; Colour TV Pattern Generator, Pt.2: Index 
To Volume 4. 
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January 1992: 4-Channel Guitar Mixer; Adjustable O-45V ВА Power 
Supply, PL1; Baby Room Monitor/FM Transmitter: Experiments For 
Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Telephone Call Timer; Coping With Damaged 
Computer Directories; A Guide To Valve Substitution In Vintage 
Radios. 


‘Apri 1992: IR Remote Control For Mode! Railroads; Different Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom: Electronic Doorbell: Battery 
Eliminator For Personal Players; Infrared Remote Control For Model 
Railroads, PL2; Aligning Vintage Radio Receivers, PL2. 


‘June 1992: Mult-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Raliroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


duly 1992: Build A Nicad Battery Discharger; 8-Station Automatic 
Sprinkler Timer; Portable 12V SLA Battery Charger; Mult-Station 
Headset Intercom, Р12. 


‘August 1992: An Automatic SLA Battery Charger; Miniature 1.5V To SV 
DC Converter; TW Dummy Load Box For Audio Amplifiers; Trouble 
shooting Vintage Radio Receivers; MIDI Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Mult-Sector. 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; А 
Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter: High Intensity LED 
Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave Inverter, 
РА; Speed Controller For Electric Models, РЗ. 


February 1993: Three Projects For Model Raliroads; Low Fuel 
‘Indicator For Cars; Audio Love/VU Meter (LED Readout); An Elec- 
‘tronic Cockroach: 2kW 24VDC To 240VAC Sinewave Inverter, PLS 


March 1993: Solar Charger For 12V Batteries: Alarm-Triggered 
‘Security Camera: Reaction Trainer, Audio Mixer for Camcorders; A 
24-Hour Sidereal Clock For Astronomers- 


‘April 1893: Solar-Powered Electric Fence: Audio Power Meter; Three- 
Function Ноте Weather Station; 12VDC To 70VDC Converter; Digital 
‘Glock With Battery Back-Up. 


May 1993: Nicad Cell Discharger: Buld The Woofer Stopper; Alpha- 
numeric LCD Demonstration Board; The Microsoft Windows Sound 
System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt-1; Remote Control For The Woofer 
‘Stopper; Digital Voltmeter For Cars: Windows-based Logic Ana- 
lyser. 


July 1993; Single Chip Message Recorder; Light Beam Relay Ex- 
tender, AM Radio Trainer, PL2; Quiz Game Adjudicator; Windows- 
based Logic Analyser, PLZ: Antenna Tuners - Why They Are Useful. 


‘August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-8ased Sidereal Clock: Southern Cross 280- 
Based Computer; A Look At Satellites & Their Orbits. 


‘Soptember 1993: Automatic Nicad Battery Charger/Discharger, Stereo 
Preamplifier With IR Remote Control, PL; In-Circult Transistor 
Tester; A +5V to 215V 0С Converter; Remote-Controlled Cockroach. 


October 1893: Courtesy Light Switch-O Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2: Electronic Engine Management, P1. 


November 1893: Jumbo Digital Clock; High Effelency Inverter For 
Fluorescent Tubes; Stereo Preamplifier With IR Remote Control 
РАЗ; Siren Sound Generator; Engine Management, Pt.2; Experiments 
For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Strobo- 
‘scope: 25W Amplifier Module; T-Chip Melody Generator: Engine 
Management, Pt; Index To Volume б. 


January 1994: 3A 40V Adjustable Power Supply; Switching Regulator 
For Solar Panels; Printer Status Indicator; Mini Drill Speed Control- 
ler; Stepper Motor Controller; Active Filter Design; Engine Manage- 
ment, Pt. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; O.5W Audio Amplifier; ЗА 40У Adjustable Power 
Supply; Engine Management, Р:5; Airbags - How They Work. 


March 1994: Intelligent IR Remote Controller SOW (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways: 
Voice Activated Switch For FM Microphones: Simple LED Chaser; 
Engine Management, PLE. 


‘April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator Universal Stereo Preampli- 
‘ier; Digital Water Tank Gauge; Engine Management, PL7. 


May 1994: Fast Charger For Nicad Batteries: Induction Balance 
‘Metal Locator. Mult-Channel Infrared Remote Control; Dual Elec- 
tronic Dice; Simple Servo Driver Circuits; Engine Management, PLB; 
Passive Rebroadcasting For TV Signals 


June 1994: 200W/350W Mostet Amplifier Module: A Coolant Level 
‘Alarm For Your Car; 80-Metre AMICW Transmitter For Amateurs: 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, P.9 


July 1994: Вий A 4-82y Bow-Tie UHF Antenna: PreChamp 2-Tran- 
sistor Preamplifier, Steam Train Whistie & Diesel Horn Simulator: 
Portable GV SLA Battery Charger; Electronic Engine Management. 
тл. 


‘August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
brocessor-Controlled Morse Keyer; Dual Diversity Tuner For FM 
‘Microphones, Рт 1; Build а Nicad Zapper; Engine Management, PLT1. 


September 1994: Automatic Discharger For Nicad Battery Packs: 
MiniVox Voice Operated Relay: Image Intensified Night Viewer, AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
‘phones, Pt.2: Engine Management, PL12. 


October 1994: Dolby Surround Sound - How It Works; Dual Rail 
Variable Power Supply; Talking Headlight Reminder, Electronic 
Ballast For Fluorescent Lights: Temperature Controlled Soldering 
Station; Engine Management, PL13. 


November 1994: Dry Cell Battery Rejuvenator: Novel Alphanumeric 
Clock; 80-Меге OSB Amateur Transmitter; Twin-Cell Nicad Dis- 
charger (See May 1993); Anti-Lock Braking Systems; How To Plot 
Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt.1: 
Easy-To-Buld Car Burglar Alarm; Three-Spot Low Distortion Sinewave. 
Oscillator; Clfford - А Pesky Electronic Cricket; Cruise Contro - How. 
It Works; Remote Control System for Models, Pt.1; Index to Vol 7, 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches: Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Contro: Stereo Microphone Preamplifier: Te 
Latest Trends In Car Sound; РИ. 


February 1996: 50-WatuChannel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD 
Readout; Wide Range Electrostatic Loudspeakers, Pt.1; О! Change 
Timer For Cars; The Latest Trends In Car Sound: Pt 2: Remote Control 
‘System For Models, PLZ. 


March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.1: Subcarrier 
Decoder Far РМ Receivers: Wide Range Electrostatic Loudspeak- 
rs, Р12: IR luminator For CCD Cameras; Remote Control System 
For Models, PL3: Simple CW Fiter. 


‘April 1995: Build An FM Radio Trainer, PL.1; A Photographic Timer For. 
Darkrooms; Balanced Microphone Preamplifier & Line Fiter; 50- 
Watt Per Channel Stereo Amplifier, Р1 2: Wide Range Electrostatic 
Loudspeakers, Pt.3; An 8-Channel Decoder For Radio Remote Con- 
trol, 


May 1995: What To Do When the Battery On Your PC's Motherboard 
Goes Flat; Build A Guitar Headphone Amplifier: FM Radio Trainer, 
Pt.2; Transistor/Mostet Tester For DMMs; A 16-Channe! Decoder For 
Radio Remote Control Introduction to Satelite TV, 


dune 1995: Buld A Satelite TV Receiver; Train Detector For Model 
Railways: 1W Audio Amplier Trainer; Low-Cost Video Security 
System; Mu-Channel Radio Control Transmiter For Models, PLI 
Build А S30 Dita Multimeter. 


July 1995: Electric Fence Controller: How To Run Two Trains On A. 
‘Single Track (Incl Lights & Sound): Setting Up A Satelite TV Ground 
‘Station; Door Minder; Adding RAM To A Computer, 


August 1996: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
‘phone Preamp: Audio Lab PC Controlled Test Instrument, PL; Mighty- 
Mie Powered Loudspeaker; How To Identify IDE Hard Disc Drive 
Parameters. 


September 1995: Keypad Combination Lock; The Incredible Vader 
Voice; Ralipawer Mk2 Walkaround Throttie For Model Railways, 
PL; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, #12. 


October 1995: Geiger Counter, 3-Way Bass Reflex Loudspeaker 
System; Railpower Mk2 Walkaround Throttle For Model Railways, 
PL2; Fast Charger For Nicad Batteries; Digital Speedometer & Fuel 
Gauge For Cars, Р\1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, PLT; PIR Movement Detector, 
Dolby Pro Logic Surround Sound Decoder Mik 2, Р11; Digital Speed 
‘ometer & Fuel Gauge For Cars, PL2. 


December 1995: Engine Immobiliser; 5-Banó Equaliser: СВ 
‘Transverter For The ВОМ Amateur Band, Pt 2; Subwoofer Controller; 
Dolby Pro Logic Surround Sound Decoder Мк 2, PL2: Knock Sensing 
їп Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, PL.1; Magnetic 
(Card Reader; Buid An Automatic Sprinkier Controller. IR Remote 
Control For The Rallpower МК; Recharging Nicad Batteries For 
Long Lite. 


February 1996: Three Remote Controls To Ви; Woofer Stopper 
Мк; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your PC As A 
Reaction Timer. 


March 1996: Programmable Electronic Ignition System; Zener Tester 
For DMMs; Automatic Level Control For PA Systems; 20ms Delay For 
‘Surround Sound Decoders; Multi-Channel Radio Control Transmit- 
ter; PL2; Cathode Ray Oscilloscopes, РІЛ. 


‘April 1996: Cheap Battery Refils For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol Engines; 
‘Multi-Channel Radio Control Transmitter; Р1.3; Cathode Ray Oscllo- 
scopes; PL2. 


May 1996: Upgrading The CPU In Your PC; Bulld A High Voltage 
insulation Tester, Knightrider Bi-Directionai LED Chaser; Simple 
Duplex Intercom Using Fibre Optic Cable: Cathode Ray Oscilb- 
scopes, PL3. 


June 1996; BassBox CAD Loudspeaker Software Reviewed; Stereo 
‘Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM: Automatic 104 Battery Charger. 


“July 1996: installing а Dual Boot Windows System On Your PC; Bulld 
AVGA Digital Oscilloscope, Pt.1; Remote Control Extender For VCRs: 
2A SLA Battery Charger; 3-Band Parametric Equaliser; Single Chan- 
пе bit Data Logger. ^ 


‘August 1996: Electronics on the Internet; Customising tha Windows 
Desktop; Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt4. 


September 1996: VGA Oscilloscope, PL; Infrared Stereo Headphone 
Link, РЛ; High Quality PA Loudspeaker: 3-Band HF Ami 

Receiver, Feedback On Programmable ignition (see Mi 
Cathode Ray Oscilloscopes, PLS. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power, 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hif 
‘Systems, Р1Л; Infrared Stereo Headphone Link, Pt.2; Multi-Media 
‘Sound System, Р1.1; Multi-Channel Radio Control Transmitter, Pt. 


November 1996: Adding An Extra Parallel Port To Your Computer; 
Channel Stereo Mier, РЫЛ; Low-Cost Fluorescent Light Inverter: 
How To Repair Domestic Light Dimmers; Bulld A Mult-Media Sound 
‘System, PL2; 600W DC-DC Converter For Car Hill Systems, PL2. 


December 1996: CD Recorders — The Next Add-On For Your PC; - 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers: Laser Pistol & Electronic Target; Buld A Sound Level 
Meter; Channel Stereo Mixer, PL2: Index To Volume 9, 


January 1997: How To Network Your РС; Using An Autotransformer. 
‘To Save Light Bulbs; Control Panel For Multiple Smoke Alarms, Pt.1; 
Build A Pink Noise Source (or Sound Level Meter calibration): 
Computer Controlled Dual Power Supply, 1.1; Dig-Temp Monitors 
Eight Temperatures. 


1997: Computer Problems: Sorting Ош What's At Fault; 
Cathode Ray Oscilloscopes, Рё: PC-Controled Moving Message 
Display, Computer Controlled Dual Power Supply, Pt.2: Alert-A- 
Phone Loud Sounding Alarm: Control Panel For Multiple Smoke 
Alarms, 12. 


March 1997: Drying A Computer By Remote Control Plastic Power 
PA Amoliier (175W); Signaling & Lighting For Madel allways: Bull. 
A Jumbo LED Clock; Audible Continuity Tester; Cathode Ray Oscilio- 
scopes, РІЛ. 


‘April 1997: Avoiding Windows 95 Hassles With Motherboard Up- 
grades; А Low-Tech Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers: Train Controller For 
‘Model Railways; Installing A PC-Compatible Floppy Drive In An 
Amiga 500; A Look At Signal Tracing; Р11; Cathode Ray Oscilo- 
Scopes, РІВ. 


May 1997: Windows 95 ~ The Hardware Required; Teletext Decoder 
For PCs; Build An NTSC-PAL Converter; Neon Tube Modulator For 
Light Systems: Trafic Lights For A Model intersection; Te Spacewriter 
= it Writes Messages In Thin Air; A Look At Signal Tracing; Pt2: 
Cathode Ray Oscilloscopes, Р19 


PLEASE NOTE: November 1987 to August 1986, October 1988 to 
March 1989, June 1989, August 1989, May 1920, February 1902, 
September 1982, November 1992 and December 1992 are now sold 
Out. All other issues аге presently in stock. For readers wanting 
articles from sold-out Issues, we can supply photostat copes (or 
tear sheets) at $7.00 рег article (includes p&o). When sunpiving 
photostat articles Or back copies, we automatically supply any 
relevant notes & errata at no extra charge, A complete index to all 
articles published to date is available on floppy disc at $10 including 
packing & postage: 
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A signal tracer for au 


Ever wanted to trace a signal through an 
AM radio or amplifier? This simple signal 
tracer will let you do it. It can trace 
amplitude modulated RF signals right up 
to the detector and after that, you switch to 
audio mode to continue through to the 


output stages. 


lished in SILICON CHIP and other 

magazines, you probably seldom 
have a need for a signal tracer. You 
just wire the projects up and they 
work first time. Well, mostly they work 
first time. At those other times you 
have to fall back on your troubleshoot- 
ing skills and actually figure out where 
the trouble lies. 

Often, you will be able to find faults 
in circuits just by measuring DC volt- 
ages but there will be other times when 
the DC voltages are correct but the 
circuit steadfastly refuses to work. Or 


I: YOU ARE building projects pub- 


perhaps you are called upon to do the 
odd servicing job. Here again, faults 
can often be found by careful visual 
inspection, checking voltages and so 
on. But finally, you will need a signal 
tracer such as the one featured here. 

As well as being useful for radio 
and audio circuits, it can be of use in 
some digital circuits, as the varying 
logic level signals will give an audible 
indication on the low-gain RF posi- 
tion. 


Features 
Our new Signal Tracer is housed in 


compact plastic case with a 3-posi- 
tion toggle switch on either side. On 
the lefthand side is the power switch 
which is Off in the centre position; 
the other positions provide the RF 
and audio modes. The righthand 
switch provides three gain settings: 
hi, med and lo. The Signal Tracer also 
comes with a black wander lead which 
clips to the earth or OV point in the 
circuit to be traced. And the Signal 
Tracer has a prod fitted to one end 
which is touched at each point in the 
circuit to be checked. 

The specified case for the project 
has a battery compartment with a 
slide-off lid. The small PC board is 
mounted in the main compartment, 
together with the switches and a mini- 
ature loudspeaker. 


Circuit description 

Fig.1 shows the circuit which uses 
two op amps, an LM318 (IC1) and an 
LM386 (IC2). IC1 is a wideband op 
amp which is wired in non-inverting 
mode with gain switchable by one 
pole of the switch S1; ie, S1a. This 
varies the feedback to give the three 


SIGNAL TRACER 


Fig.1: op amp IC1 works in both RF and audio tracing modes and is switched to provide three gain levels. 
In the RF mode, diode D1 acts as a detector for AM signals. In the audio mode, the output of IC1 is passed. 
through a 30dB attenuator before being applied to amplifier stage IC2. 
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gain settings (hi, med and low). These 
correspond to nominal gains of 85 
(38.6dB), 10 (20dB) and 2 (6dB), 
respectively. 

The input impedance of the IC1, as 
seen by the probe, is around 100kQ 
which is quite high and should lead to 
minimal detuning in most RF circuits, 
By the way, the input coupling ca- 
pacitor for the probe is rated at 400VW. 
This will enable it to be safely used 
for signal tracing in valve radios and 
amplifiers which may have plate volt- 
ages as high as 385V. 

Now it might seem odd that we 
are using a fairly common op amp 
as the input circuit for a signal 
tracer. After all, it should be good 
for at least the lower shortwave 
radio frequencies; ie, up to 
around 10MHz or more. 

In fact, the LM318 has a 
typical small signal band- 
width of 15MHz so it is quite 
appropriate for this applica- 
tion. Unfortunately you can't 
get something for nothing, especially 
in electronics. The bandwidth figure 
of 15MHz means that you can get 
15MHz at unity gain. If you want 
higher gain, the bandwidth will be 
correspondingly less. 

Fig.2 shows the frequency response 
of IC1 from the input to its output at 
pin 6. The three graphs shows the 
responses at the high, medium and 
low settings. 

The "low gain" graph, correspond- 
ing to a nominal gain of two (+6dB) 
has been normalised to 0dB and as 
you can see, the gain is usable to well 
beyond 10MHz. 

The "medium gain" graph shows 
an increase of about 14dB above the 
low gain setting, corresponding to its 
nominal gain of 20dB. At this setting 
the response is usable to beyond 2MHz 
so the AM broadcast band is well cov- 
ered. 

The “high gain” graph shows a fur- 
ther increase of about 18dB and once 


1 PC board, code 04106971, 53 
x 55mm 

1 plastic case, 128 x 68 x 26mm, 
Altronics H-0342 or equivalent 

1 miniature speaker, Altronics C- 
0606 equivalent 

2 2-pole 3-position toggle switches 

1216 9V battery 

1 battery clip 

2 8-pin IC sockets 

1 binding post terminal 

1 4mm banana plug 


Semiconductors 

1 LM318 op amp (IC1) 

1 LM386 audio power amplifier 
(C2) 


1 1N914 small signal diode (D1) 


Capacitors 

З 100uF 16VW electrolytic 

1 ТШЕ 16VW electrolytic 

З 0.1uF MKT polyester or 
monolithic 

1 .047uF 400VW MKT polyester 

1.01uF MKT polyester ог 
ceramic ] 

1 15pF ceramic 


Resistors (0.25W, 1%) 


3 100kQ 11200 
3 10kQ 1560 
13.3kQ 1100 
2 1.2kQ 
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Fig.2: the frequency response of IC1 from the input to its output at pin 6. The 
three graphs show the response at the high, medium and low settings. The “low 
gain” гары corresponding to а nominal gain of two (+6dB), has been 
normalised to OdB and as can be seen, the gain is usable to well beyond 10MHz. 


again, there is usable gain over the 
whole of the broadcast band. 

Pin 2 of IC1 is biased to half the 
supply (nominally +4.5V) by a volt- 
age divider consisting of two 10kQ 
resistors and a 100НЕ bypass capaci- 
tor. 


Mode switching 

While the frequency response 
curves of Fig.2 don't show it, IC1's 
response extends down to around 
200Hz, so it can be used for both RF 
and audio (AF) signal tracing. In the 
RF mode, switch S2 selects the output 
of diode D1, so that the RF signals аге 
"detected" by the diode and filtered 
by the .01uF capacitor before being 
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feed to IC2 via a 0.1НЕ capacitor. 

Note that the cathode of diode D1 is 
taken to ground (0V) via a 100k re- 
sistor. As the DC voltage at pin 6 of 
IC1 is around +4.5V this means that 
this diode is permanently forward bi- 
assed and conducting with about 404A. 
through it. This slight forward bias 
enables the diode to detect lower sig- 
nal levels than if it was not biased. An 
unbiased silicon diode needs a peak 
signal level of about 0.6V before it 
begins to conduct. So this measure 
greatly enhances the circuit operation 
for RF signal tracing. 

While we use 1С1 at the same gain 
settings for both RF and AF signal 
tracing modes, the high gain of the 


10M 


LM318 could easily overload the fol- 
lowing audio amplifier (IC2), which 
itself has significant gain. Therefore, 
for audio tracing, IC1's output is fed 
through a 30dB attenuator (made up 
of the 100kQ and the 3.3kQ resistors) 
before passing to IC2, an LM386 audio 
amplifier. This prevents the audio sig- 
nals, which are normally at a much 
higher level than RF signals, from over- 
loading the audio amplifier stage. 

IC2 has its gain switched by the 
second pole of S1. It has a gain of 20 
(+26dB) in the lo position, 38 (+314В) 
in the med position and 147 (+434В) 
in the hi setting. 

At the lowest sensitivity the overall 
audio gain is -2dB (+2 -30 + 26 = -2dB) 
and at the highest setting it is +51.6dB 
(+38.6 - 30 + 43 = +51.6dB). This is 
sufficient to cover all normal input 
signals. 

Varying the gain of both ICs lets us 


PROBE 


EARTH 
cup 


ва 
SPEAKER 


Fig.3: the wiring details for the signal 
tracer. Keep all the wiring as short as 
possible and make sure that the ICs are 
correctly orientated. 


a No. Value 4-Band Code (1%) 5-Ва! Че (1%) б 

a 3 100kQ brown black yellow brown brown black black orange brown 
о 3 10kQ. . . brown black orange brown brown black black red brown 

a 1 3.3ко orange orange red brown orange orange black brown brown 
Q 2 12kQ brown red red brown brown red black brown brown 

[ш] 1 1202 brown red brown brown brown red black black brown 

a 1 562 green biue black brown green blue black gold brown 

о 1 


100 brown black black brown brown black black. gold brown 
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Our prototype used а 4mm banana plug 
with an old meter probe tip plugged into it. 
Alternatively, a standard multimeter lead 
could be used as a test probe. for reaching _ 
difficult locations. — — 5 


boost the audio gain when ће RF 
signal is at a low level and reduce it 
when the signal is higher. 


Assembling the PC board 

The assembly is quite straightfor- 
ward and the component overlay is 
shown on the wiring diagram of Fig.3. 

Begin by checking the PC board for 
shorted or open circuit tracks and then 
make any necessary repairs. This done, 
insert the resistors, diodes and IC sock- 


ets, solder them, and cut off the ex- 
cess leads. If you align all the resistors 
so the colour bands are in the same 
direction (horizontally and vertically) 
it makes it easier to read the values 
and also makes the finished PC board 
look better. 

The same comment applies to the 
values marked on top of the MKT 
capacitors which should be fitted next 
— make them all read in the same 
direction. Lastly, fit the electrolytics, 
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Fig.4: this is the full size front panel artwork for the signal tracer. 
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Fig.5: the full size etching pattern for 
the PC board. 


making sure that they have the correct 
polarity. 

Solder the 11 wires for the switches 
as well as the two wires for the speaker 
into the PC board, leaving each of 
them around 75mm long. As well, 
solder the negative battery lead (black) 
into its pad on the PC board. 


Drilling the case 

At the opposite of the case from the 
battery, drill a 4mm hole on the 
centrelines and fit a binding post ter- 
minal. Next, drill holes for the two 
switches 16mm down from the top on 
either side on the centreline (use the 
label markings as a guide). This done, 
mount the PC board in the case using 
the two short screws and complete 
the wiring as shown in Fig.3. 

We used a 4mm banana plug with 
an old meter probe tip inserted in it ав 
the probe but you could also use a 
standard multimeter probe for reach- 
ing difficult locations. The earth lead 
consists of a length of wire fitted with 
a small alligator clip. 


Testing the signal tracer 

To test the unit, connect the battery, 
switch to AUD and HI, and place your 
finger on the probe. You should be 
greeted with a loud screech. If you 
live in the city and switch to RF & HI, 
you should hear one or more AM 
radio stations if you connect a length 
of wire to the probe. The reason that 
you hear several stations (if you hear 
them at all) is that there is no selectiv- 
ity and all frequencies are received 
and are amplified equally. 

For a good description on how to 
use a signal tracer, refer to the articles 
on Vintage Radio in this and last 
month’s issues of SILICON CHIP. SC 


__ Prices valid until 30th June 1997 
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IF YOU THOUGHT SUB-WOOFERS WERE LOW - WAIT FOR THI: 


A couple of years ago a well-known local 
= company imported а product that they 
thought would take the market by storm. It 
didn't, not because the product wasn't any. 


good - it was just too expensive. The 
product was called "AURA INTERACTOR?”. It is basically a device that you strap to your body 


to give an extra dimension to listening to Hi Fi, watching a video, experiencing a computer 
simulation or game or playing a video game etc. What is this extra dimension? You strap this. 
thing on you and experience - through your body - the punches and kicks from martial arts 
games, explosions and subsonic roar through home cinema or TV games, tackles, slam 
dunks etc. The heart of the system is a substantial electromagnetic transducer which is like a 
Speaker but without a cone (see box). The transducer is mounted inside a rigid plastic 
enclosure which straps on to you just like a back pack. A lead from the back pack connects to а filter/amplifier. 
за The filter/amp then connects to your program source which could be: 
*TV or VCR 
*Laser Disc Player 
*€D Player 
-walkman 
In fact any audio source which you 
know has some low frequency information. 
The special amp not only filters out extraneous audio, a frequency shifter will divide 
the frequency of the bass signals by four to intensify the effects of the pulsations. 
The amp is rated at 21 watts RMS which might not sound like much but has a 70 
watt peak rating which is more meaningful as it only operates when it needs to! 
А comprehensive range of adaptor leads and plugs are supplied which includes 
specific adaptors for: into a subwogpo 10 Make it 
“Super Nintendo -Sega Genesis I -Sega Genesis amplifier. The. S N 
Some Computer Sound Cards -Walkmans сеу Can 
*Many other amplifiers, video players etc. 


*Video Game Console 
"Hand Held Game 
*Computer Sound card 


Other standard (е. part of Jaycars range) plug adaptors and leads will almost 
guarantee compatibility with your source material. A substantial 30VA power 


supply is also included. 


The AURA INTERACTOR was a 
NETIC TRANSDUCER fairly good seller in the USA but was just too 
MG Mes tne low frequency — expensive out here at around $269 retail. 
This unit is the device Ыг your back to give you the > This made it an accessory that cost more 
information into the ӨТӨ ке, tackles, sonic boor. than the games it operated from. Once 
"foel" of real CXC ec dspeker in that it has a voles again Jaycar has made a massive scoop 
ate, It oporates TKS py. It has no cone, OWN y ч s ора {көе ешн ты 
coil and magnet assemb mmwapty ФӘ e ~ goods are brand new and guaranteed 

ea bees жене 2 free of defects of any kind for three 

sare so expensive months after the date of sale. 
ators a Our fabulous distress stock buy enables asl cm 

edem ais wonderful YOU to secure one of these units for the 
ЙӨК budget of most elect etc this is а WI 
yond the бийо 


that they are be th subsonic effects for home Esos tnt pave to buy те Very modest price of $49.95! we only have a limited number of 
А. it to experiment with subs reasonable price. Sut 
i you want to on ansducers at à 


these so be early! 
m © their own anyway! 
opportunity to get SOT g cost well over $50 on thelr © 


is per watt 
Prato unit but they would cost ve ator. eee 
Specifications for the Subsonic enna acs: а орын 
erating frequency: Subson' Nomina fr 
“Operating fene de aman дз зэ» 
sMaximur or 18 watts continuous R : 
«Rate 


‘set of leads and adaptors 
jns: 250(W) x 300(H)mm CONTACT US FOR BULK 
spe QUANTITY PRICING! Cat. xc-1000 


@ Др SUB l AMP DE ALS Improve the sound of your car stereo & save big money. Why not add a subwoofer & amplifior? 


CAR AMPLIFIER 
САР AMPLIFIER 4 х 50WRMS. Bridge 2 channels together to givi 4 x SOWRMS. Same as 8" deal. 

100WRM to drive the sub and that leaves 50WRMS x 2 to drive your rear Cat. An-0a35 

speakers. For full specifications on amp. See 1996 cat page 61 SUBWOOFE! 

Cat. An-0azs 10" Polycone Re/Sponse. See cat page 58. 
SUBWOOFER Our 3" Re/Sponse Polycone Woofer. Power Cat. CS-2236 

handling is 120WRMS. For full specs on amp see 1996 cat page 58. SUBWOOFER CABINET > x 
Eat сөе Supplied in knock down form. See cat page 54. 
SUBWOOFER CABINET Supplied in knock down form. Cat. cs-2532 

For full specifications on amp. See 96 cat P5: 


Cat. ¢s-2530 


THE ELECTROMAC! 


some really UP 


Buy together for $429 


Buy together for $389 APP TERE WOOFER GAY CE AAA ON 


YEVIEXS No. | For Hobbyists 


ELECTRONICS AANICAD 9  TELEPHONECRIMP TOOLS D25 LOW 
SCOTCHCAL AAANICAD = =} 720mA with 4 PIN SI 
sol . 
E-HE.EME 120mAn, Packet E cat. T1900 BACKSHELL 
8875 orange exposure Of 2. Cat. SB-2454 | 
tim, Si 10x 12". ' Were $6.95 Were $3.75ea Was $24.95 
imited quantity. - 
Cat. HG-9962 | 6 PIN CRIMP TOOL Cat. TH-1932 Aii 
Was $12.95 J Was $27.95 = [rr 
Sado $3.00 SIEMENS ARLEC 45065 LINE PIN CRIMP TOOL Cat, TH-1934 Was 50c ea. 
HALL ISOLATING Was $31.95 
#10 $МАКЕ EFFECT ; 
SWITCH | TRANSFORMER 22 
ЕҮЕ ВІТ Designed for connecting « ^ 
electronic circuits to Telecom. 4 
cimi lines. Telecom approval No. RA 88/110. (М: 
*\тредапсе - 6000 line/6002 or 1502 equipment. 
as Cat МА-1512 Was $7.95 Save $3 
Was$1295  secarss | June ONLY $4.95; 
for details 
Cal. 20-1900 5V IN 110VAC OUT LOW 
Was $46.95 POWER INVERTER 42% 
а аон NT 
SAVE $17 equipment by competent MBAYVS 
fessi techs. The 
3.5" DSDD DISKS poked unis measuring 
Limited quantity 18mm wide x 17mm high 
available. Media Labs by 24mm long will accept a 
brand, Please note:- 8VDC input to produce a = 6V NICAD CHARGER 
Packaging states Hi- high volte @ t) AC display fc 
Density, which is нбни for electroluminescent AEE brand еМ PA dep 5 
incorrect. panels etc, The 110V can be rectified and filtered rel capi E isch den battery. The 
(if necessary) for a low current high voltage. load terminates to a strange plug Which 
130У0С supply as well. Ideal for experimenters! Ageda to be removed, Ideal for 
Cat. XC-4737 Includes wiring diagram. NOTE: Second hand but charging any ву Nicad or 5 x 1.2V in 
Was $5.95 Save 93 guaranteed to work. Cat. mi-5010 [EER a battery holder or Nicad жа te 
packs etc., etc.Limited quantity 
$3.95 ea or 10 for $20 2 бештей шу 
TEST PROBE SET 12 WAY WAS $9.95 JUNE $5.00 
ALARM PIEZO DES SCREW DOWN TNC PLUG / SOCKET 
BARGAIN Se TERMINALS а seve in June: ine plug and Ine socker together 
Bar Ei 3 RS 15A Normally $6.45 for both. 
LA-5256 for $20.95 Test probes to 2mm. сай, 
‘except that it has no " Cat. HM-3158 A 
mounting fanaa ИШ ИИ Was $2.75 $ауе $2.50 (U) 
RA sided tape. and black leads supplied, Plug () Cat. PP-0664 
Specifications А: (2) Cat. -‹ » 
Follows: “Operating voltage 7.5 - 15V Ies SS IUe ide e 
"Current 200mA (12V) «Output 100-105dBat Was .50 
Von seo ela ED EBD Lid quay T Drm MOSFET CAR AMP 
Cat. La-5257 Was $14.95 J ane SS OPEN TiLL 7PM 2x cownms a2 
Save $2.50 2 X 150WRMS 202 
THURSDAYS 1 X 180WRMS 42 
SOLDER SPLICE “K?” TYPE Sat мчиз ны 
Solder splice must be the quickest and THERMOCOUPLE Was $269.00 
lest way ti ide id heatshrink 2 › 
irse шей ix one action. To uso, Ше ИЙ ag BARGAIN 
йу strip the 2 „ wrap together м Our [ < 
and place пабе the solder ellos Б __ AUSTRALIAN 
Heat with a heating tool or cigarette sent usa 
lighter. The solder strip in the centre ү" 88 shipment | ==) FLAG x7 
melts, soldering the wires and the heat of these = 


shrink shrinks, all at once. 


DMM temperature thermocouples without the 


r, 


*Made in U.S.A. *2 sizes available G a spare 

3mm Dia Pkt 8 са назо Was $7.95 po uel ad mos 
5mm Dia Pkt 8 cot.uP-1212 Was $7.95 Normally $12.95 (with probe) $9.95 
Now $4.95 Pkt 8 Save $3.00 THESE ARE ONLY $5ЕА 


SAME DAY DESPATCH FOR MOST MAIL ORDERS | 


MULTIMEDIA DRAWER 


50 WAY IDC 


Soms 5; Machined aircraft grade with push button опо CONNECTOR 
disks, units stack switch and “О” rings 
together, index Se 

fete, tbc ete pun mma, 

жа ды  Apacket lockable. Size 360 x 137 "in i . 

of 100 small magnets that can be х 123тт. Cat. XC-4675 с2! Cat. РР-0970 

used for refrigerators memos, $19.95 or for © 4XD са. 57-3060 Were $1 each 

holders or simply to teach 


children about magnetism. 000's 
of potential uses. 13(W)x9(L)x 
4mm(D). Craftworkers! This 
magnet is ideal as the magnetic 


WIRE WOUND POTS 


3 watt Philips brand. 
component for your fridge 
mounted novelty or message. 2:20 Cat. RP-3970 = 
Ask for a quantity quote!! and З.ЗО Cat. RP-3971 
Cat. TH-1876 


Normally $4.95each 
Can be mixed 


June 3 for $50 CENTRONICS ADAPTORS 


Suits 36 pin Centronics Limited quantity 


E oes , LASER 
Was $7.95 POINTER 
June $2 ed 


FEMALE/FEMALE 
cat. PA-0895 Was $' 


June $3 ea 


BREADBOARD SE 
М т togsiharto maka yor an, А 8 WIRE TELEPHONE CABLE 
HOLES PB-8810 т ёре eum ota s гг APPROVED === Save $20 cat. st-3100 
т at. РМ: er. at. WB-1625 
Was $3.75 Was $3.95 Normally RJas 8/8 
-G30HOLES 15 Pin Cat. PM-0834 $1.30m or $82/100m rol PHONE PLUG 
| Porc EUR SAP A. 
Cat. PB-8812 Was $9.95 THE WINNER OF THE HOME ALARM 
“WIN A TRIP TO SOUTH ! SATELLITE 
CRIMPING TOOLFOR AMERICA” CONTEST SIREN & STROBE 
INSULATED TERMINALS WAS: D. WARREN OF 


MINCHINBURY. NSW. fÀ 


Ea ы 


Yes that's correct. At Jaycar 


CRO FOR 
PRICE 


30A INLINE 
STACKABLE 
BLADE FUSE 


Micro- 
Processor controlled. 
includes back-up 


ош 36mHz Сто іѕ the same ^ Include 2 probes HOLDER battery; sot operaiès 
price as our oppositions : xdg. Make a bank of them. independently if main 
20mHz unit. See 97 Cat. page 1 Great for cars. alarm is decom- 

This tool is designed specially to 26 forfullspec. Cat. ӘС-190 — | Cat. sz-2045 $2.95еа missioned by a thief. 


crimp insulted terminals, These 
terminals include ring terminals, Y 
terminals, spade lugs and bullet 
connectors etc. Because there are 
зо many sizes of these terminals, the 
tool is supplied with 34 different 
terminal positioners. 


Cat. TH-1928 Was $79.95 
June $64.95 Save $15 


JUNE BONUS FRI 
DMM WORTH $26.95 


with every cro 
purchase 
Cat. QM-1520 


MICRON 


Lightweight headset / 
microphone designed for 
Multimedia use. The headset 

has adjustable length arms 

to suit all users and a mic 

boom that rotates up out of 

the way when not required. 

The headset weight is only 

65 grams (excluding cable). Gable 
plugs - one black for headphones 
microphone. Length - 2 metres. 


Cat. LA-5030 


Cat. АА-2028 а 1 
RECORDABLE CD'S ssi Includes 2x2 й 
Quality Mitsubishi brand. м їид,3х3 шо, 
Cat. ХС-4710 Ы total of 5. 

1 Cat. HM-3310 


Now $13.95 each 
or 10+ $12ea 


COUNT кїн 
000's sold. See 97 Cat. 
page 65 for details. 


Optional lenses available. 


TAGSTRIP PACK NEW BULKHEAD 


Value $2.15 


Includes, siren and 
strobe. See 97 Cat. page 
68 for full details. 

. LA-5305 


С: 
Маз $89.50 


Save $20.00 


Its only 300mm long and has an RJ45 plug on 
each end. Ideal for jumpers. 


Cat. PL-078: 


PULSE 


PLASTIC CASE 
This is a bit larger than the current 
one we stock. Size 110(L) х 66(W) x 
S6(D)mm. Supplied with plastic lid 

which holds in with 4 screws and it has а 


а Ц 


тош 


оп each end for fixing. Colour black. Bulk 
users-contact our Wholesale Dept for bulk prices. 


Cat. HB-6080 


mE H 
‘разма Vila Е 


m Rue 
PAPE 


6" 1 x 

во CARBON |5” WOOFER /| TWEETER -|5" SHIELDED 

FIBRE WOOFER| MIDRANGE |D25SF WOOFER M13sG| CONE 

See 97 catalogue page 34. | AS used in JV40 and JVI00 | ideal for centre speakers cic. | 50057 catalogue page 42 for колет ашы оа SCAMS: 
Power handling is 80 Watts | SPeaker kits. See 97 Cat. page | See 97 Cat. page 42 for full | full details. Was $46.95 

RMS 33 for full details. details. Was $89.50 

Was $79.50 |Was $89.50 Was $59.50 Save $7 са. с\у-2122 


Save $30.00 BETIZ] 


Save $20.00 Save $30.00 Save $20.00 Cat. CW-2103 speakers have a | 
Cat, ve 92) Cat. CW-2104 Cat. CT-2022 1 year warranty \ 


NEW GENDER) THIS IS NOT А ^ MINI TOWER CASE UPDATE YOUR OLD HI FI 
CHANGER LEATHERMAN | POWER SWITCH Pro Series Ill power amplifier kit. cat. КА-1760 


D9 male ‚ Cat. TH-1900 $ 
to P S т, $14.95 25 
х | 
'0889V = 


male. Save 


Cat. PA-( SPDT й if 
$4.95 ~ push rf 
button 
switch for tower Ey 
plaurar 7 5" THREE osse $6.95 
PEAKER KI 


Buy together for 
and Save $99 


For detalls see EA Sept 
95 & our 97 cat page 45. 
QUOTE FROM 

ELECTRONICS AUSTRALIA 
“Thanks to their generous 
power handling capability 

and small front baffle 
dimensions of the slimline 

style of cabinet, you could 
easily imagine that а 
substantial subwoofer was 
augmenting the bass 

response, or you were in fact 
listening to a much larger set of 


Limited quantity available. Way 
below normal price. Cat. PS-0270 


Normally $2.25 


and save s122 $979 


75 ohm 


speakers", "We were particularly impressed with their socket- If a remote control for preamp required 
wide bandwidth, the ability to handle high power levels. E beris Cat. AR-1710 
without fuss". Cat. CS-2570/CS-2572 ohm ribbon TUR ЕР CAS 
SPEAKER KIT & 2 CABINETS: YOURSURGEUS тоске Ht 
: Save T Jaycar buys surplus/distress stock of most electronic products from 
Normally $699. ‘components to built products. If you have marketable quantities of 
$200 stock you need to clear contact Bruce Routley or Mark Ostro on 


Phone: 02 9743 5222 Fax: 02 9743 2066 


We have made an amazing scoop purchase of 2 famous Garrett 
metal detectors. There is a strictly limited, small quantity of each 


available and they will not last long. You may have seen these two detectors advertised 
recently. We have taken $200 off advertised prices of each. Be warned - be quick! 


Loic NCS Pius GTAZ5O ONE TOUCH DETECTOR 


Treasure Ace automatically ignores trash and finds deep treasure, well 
beyond more expensive competitive instruments. Detection features: Microprocessor controlled and features sensitive deepseeking circuitry that has 
proven itself by countless treasure discoveries all over the world. Feature: 


*Deep search circuitry «Full range adjustable discrimination - ignores foils, 
nails, bottlecaps, pulltabs and other junk •3 initial preset discrimination *Fully automatic one touch operation •18 notch graphic target analyzer «18 
levels «Automatic around balance «Adjustable depth / sensitivity «Fast/ ^ |notch coins preset / adjustable treasure mode «Опе touch reset to factory 
slow sweep rate «Automatic battery check «Speaker and headphone jack — | settings «Adjustable audio and depth / sensitivity «Stereo headphone jack 


*Supplied with instruction video cassette. Supplied with instruction video cassette. 
Cat.XM-3000 Was $595 Save $200 Cat. xM-3010 Was $995 Save $200 


e 


| МАП ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


| A 


SEY] a 4” SPLIT CAR 
Laici" SPEAKERS WIN 


THE SOUNDOFF! 


Inthe new issue of Hot4’s and = 
5 


Performance Cars, they tested8 /4 
tested were Clarion $99, Coustic $67.50, E27 
Jaycar Re/sponse CS-2280 $99, JBL $99, Linear 

Series $99, Phoenix Gold $99, Sanyo $89 and 

Kenwood, The winner (by a huge margin) were our very own 

Jaycar Re/Sponse CS-2280 speakers. 

Comments from Hot 4's on our speakers, "The Jaycars stood out 

straight away as the only speakers on test that were able to 

produce a wide and deep soundstage. We honestly didn't think 


you could get a pair of speakers this good for under S100 a pair 
and we reckon they could probably take on speakers triple the 
price. Highly recommended." 

For full details and specifications of these (and other Re/Sponse 
speakers) see our 1997 catalogue. Supplied with: «adjustable 


super tweeter grills and hardware 
Cat, CS-2280 


Also available in 5”, 6" and 6" x 9"versions 


in-line crossover network 


for each piece of equipment its controlling, 
For example, the VCR mode displays the 
typical VCR functions and when switched to 
the TV, the controls appear on the screen, 
And, if you don't want all the functions on a. 
display, you can simply delete what you 
don't want. There are 28 programmable 
visual keys for each individual 
‘component. You can teach any 
‘command key, any function in each of 
the 8 devices. An amazing piece of 
‘equipment, that is worth the asking price. 
Cat. AR-1725 


Also available without backlight 
Cat. AR-1720 ' 


12 VOLT 26 WATT TWIN TUBE 
FLUORESCENT LIGHT 


This 12V tube light is. 
— = —m ideal for boats, caravans, 

buses, campers, 12V 
houses, garages etc., etc.. It has two 13 watt fluro tubes. A push 
button On/Off switch is included. Current draw is a low 1.25A. 


Cat. ST-3021 Only $29.95 


LCD HANDHELD CRO 
ч At last everybody can afford a 
ШИ portable LCD Oscilloscope! 4р 
BR: This compact unit features all 
RES functions (and more) of an ordinary 
E ‘scope and comes with a high contrast, 
wide viewing angle display. It has a 
built-in sinewave generator and it 
allows instant download of the most 
recent data to a computer for further 
processing. It can be used as a DVM with 
true RMS, peak-to-peak and DC volt 
readout. Features: «True RMS or peak to 
peak read out *Markers for voltage and 
jime «Auto range function for input 
measure-ment «DC readout with zero 
reference function «Frequency readout 
through markers «Dot join function 
Screen hold function «Grid or ruler 
Hunction «Adjustable trigger level «Trigger 
mode: Norm, auto or single «Trigger edge: Rising or falling 
*Waveform memory *RS232 data output to computer 


Cat. 9c-1905 


Now 


as $49.9 


WOOFER BARGAIN BAGS 


г full Power |We have just finished making 
| our new batch of bargain bags. 
| goodies and surprises. 


Cat. CW-2111 


Mail order customers, 
Was | please add extra $5. 
527.95 |due to massive 
weight. 
Cat. ХВ-9000 
Save $7.95 
CAR COMPUTER t 
PROTECTOR FLEXI-LIGHT 


AND MIRROR 


Connect across the car battery 
while jump starting to protect Flexi-light has a 240mm 

the cars electronics from flexible "gooseneck" which will 
spikes. See 1997 catalogue Q stay in whatever 


page 60 for fuli details, ч position you bend C~, 
Cat. AA-3098 small globe and a 
mirror. The mirror 
measures approx. 50 x 

Б! 


апа сап Бе 
adjusted 


to just about 


any angle. The globe is 


JAYCAR INTRODUCES 
HI QUALITY REPLACEMENT 
SPEAKERS 

AT BUDGET 
PRICES cus 


are 80 and have black paper 
cones with rubber surround 
and big magnets. 


Cat. CW-2105. 6" 20 WRMS 
Cat. cw-2110 8" 30 WRMS 
Cat. CW-2119 10" 40 WRMS 
Cat. CW-2125 12" 50 WRMS 


Wigan SEIMBINE 
TELEPHONE 


New for 1997. Brand new phone that utilises 
the very latest technology. 
Features include: 

*Desk or wall mounting 
“Tone or pulse 
switchable dialling 
*Redial button 
*Supplied with a US 
modular 

style plug and an 
adaptortoallow | 3 
use with the › 
standard type telephone 

outlet • Ivory in colour 


powered by 2 x AA batteries 
(not supplied) 


Cat. ST-3008 


An electronic crossover enables y 
to divide the frequencies before the 
power amplifiers. This allows only 
those frequencies going to certain 
drivers to be amplified. For specs 
refer to 1997 cat. Сай, AR-0460 
Was $89.50 Save $20 


CONTACT OUR WHOLESALE DEPT FOR BULK PRICES. 
Cat. YT-7040 


ONLY $23.95 


PA DRIVER AND HORN COMBO 
Attontion PA о AES scoop 


We have purchased a quantity of Motorola 
KSN1142 piezo drivers together with the. URCHASE 
‘Sammi SH-350 professional hom. If you % 
require audience penetrating projection, 
together with huge power, well this 
fantastic combo will compliment any two 
way speaker bin. *Horn type: exponential 
| *Hom cut off:600H: 
Dispersion: 120x! 
+318Wx198Hx211Dmm *Piezo power: 
400WRMS *Freq resp: 1.8K to 20kHz. 
Three year warranty on driver. 
Last year if you purchased the 2 individually you would of paid $144 
Cat. CT-1930 LIMITED QUANTITY AVAILABLE. 


SAVE $55 


Cat. QM-131 


| MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 | 


UNIVERSAL JAYCAR CABLE DEALS THE “FULL HOUSE" 
SPEAKER A CABLE SPECIALS FOR THE САК POWER DRIVER Mew. 


lke E 
BRACKET E) == —— BIT SET E 
E ut &5mmOD | ж 
Allow youtomount ~~ New 2 a Мише ы 
them оп an external ог a / Red Cat. WH-3060 | Red Cat. WH-3064 
intemal building comer. Black Gat. WH-3062 | Black Cat. WH-3066 
Max, load 15kg each, See 1997 Catalogue page 


Wati Paw sive iU. SPEAKER CABLE SPECIALS ; 


2x259 StrandsCat. WH-1732 | 2 x 79/0.2mm Cat. WH-1712 


2x273 OFC Cat. WH-1735 | 2x7x48/0.10 2mm thick 
Cat. WB-1738 


Qu 2195 or 
МЕНШШ n THE LATEST KITS 


Cat. No Refer Cat. T0-2035 $29.95) 
Connect a stereo VCR to a stereo TV or Dolby unit. 2 
NTSC - PAL Converter KC-5223 SC 5/97 ALL JAYCAR 
1.5 metres long P Spacewriter KC-5222 SC 5/97 ST ORES 
Cat. WA-1080 Zé D Neon tube modulator KC-5221 SC 5/97 
dici m E E Loudspeaker protector KC-5220 SC 3/97 NOW HAVE 
At ACES, Continuity tester KC-5219 SC 2/97 
Ideal if you want to connect your stereo VCR Smoke detector module KC-5218 SC 1/97 EFT 0S! 
to both your TV and Dolby surround amp. = j ° 
You will need а set of WA-1080 leads, Led mos соети коего # ШЕ 
also - 1,5 metres long E” P, * Interior light delay КА-1793 (97 
Cat. WA-1084 ARB waveform / func КА-179: 4/97 SURROUND 
Critical system alarm — KA-1791| 97 SOUND FLOOR 


STAND 
ERE Ideal for rear 
NOD KIES ssn 


КЫСЫШ ТЕН have ES a 
purchase of а аа 
amount of video ry Dolby Pro Logic 
tele-conve 
атата AVE A SD SE pos VAR TES STOCK INTO CASH! ВИ 
listress stock of most Ёа 
FORTUNE ON NORMAL details. 


PRISES Tress are Н are то components to built 
CREE selling at Camera stores at TEE ie produ о duds ко c have marketable quantities. Cor. cw.2850 
prices up to $179. These lenses are reversible 2-in- мон to clear contact 


1 types, 1.5X telephoto and 0.6X wide angle. аа or Mark Ostro 
LONE EARN ARE SNA Phone: 02 9743 5222 Fax: 02 02 9743 2066 


IBLE:- This reversible 2-in-1 lens is 


25121 

available to fit both the Sony type micro см. KA-1780 
camcorders and the standard size camcorder. They Ў 5229.00 
are lightweight, with specially coated optics to tro 95 


ensure correct colour balance and crisp images. 
Both come with adaptor rings to make compatible 
with a range of camcorder brands. 


Fits small camcorders, including SUBWOOFER AS TIE CLIP WIRED/WIRELESS МІС 


Sony micro, Hitachi, Sharp and many security USED IN NEW This mic works extremely well in both FM wireless and wired 
cameras. Supplied with 52 - 37mm adaptor ring. ELECTRONICS mode. It consists of a black box (about the size of a packet of 
Cat. QL-3420 AUSTRALIA КІТ 20 cigarettes) which clips on your belt or 


i : Refer EA March 1997. Pants. This box accepts the lead in from the 
Б ШЕ н joies Use your tie clip microphone, holds the batteries and 

includes 3 ed A m : E Sis mp etc- © woodwork the cable to the amplifier runs from here. 

Includes ч ete Боло 55а ЫШЫ 5А skiis, our For a small mic if offers excellent frequency 


rmm Id response & tonal quality. See 1996 cat P146 
Cat. QL-3400 for full details Cat. AM-4078 


build your own 
Was $49.95 Save $12 


woofer. Power 
handling 120WRMS. 
Cat. CW-2136 


ELECTRONICS SPEED PATTERN 
CONTROLLER GENERATOR 
KIT 


MANUAL CONTROLLER SIGNAL TRACER 
KIT FOR STEPPER KIT FOR AUDIO 


separately, Cat. ZT-2450 - 
56.95) Control headlights, 
R fog lights, water pumps, 
Daae FCA case, etc. Kit includes PCB, plus je a 
сымен pis specified elec. components. | for sound testing. Kit includes case, 
2 21 Cat. KC-5225 $ | 7,9 5 | pouched and silk-screened front and rear 
Cat. KC-5227 $21.95 panels, high quality Japanese modulalor, 


pre-programmed EPROM, free set of IC 
GRAB A SPARE PA SPEAKER Sockets plus all electronic components. 
NOKIA 232 BATTERY BARGAIN 


12VAC 500тА plugpack required, use our 
МР-3020 - $16.95 


*1000тАһ Nicad «Standby 18 hrs, Distress stock Pink zx | Cat. KC-5224 $149.50 
*Talktime 105 mins. „ Consists of a 
Was $39.50 ona hotel an Cat. = CD CLEANING PAD 
70 / 100 volt line 4 SF-2128 T Cat. AR-1475 

June $20 W transformer. The speaker ©, Were 60cea, Саі. Price $4.95 

[13 f is a widerange & handles А 
NOKIA 2110 оаа ONLY 52.95 N 
*1100mAh Nicad. «Standby 20 hrs white and mountingholes g Save $2 Limited айат 
*Talktime 132 mins. sre рг = 
Was ase p 15UF 16V TAG TANTALUM ЕС, 
Was $39.50 Cat. CE-2308 Retail Price $34.95 CAPACITOR EORR 
June $20 Cat. RZ-6657 


GOT SURPLUS STOCK TO GET RID OF FOR YEAR END? [АДА 
PHONE BRUCE OR MARK ON (02) 9743 5222 $1.10ea 


SENSATIONAL SCOOP PURCH 


This alarm has a built-in passive infra red (PIR) detector and 
100dB piezo screamer. It can be mounted on a wall, or sit on 

a bookshelf. It's 9 volt battery operated (battery not included), 
or from 240V with an optional adaptor - use Cat. MP-3006 : 
$15.50. Unit size: 137(H) x BW) x 53(D)mm. Ideal alarm for — 
home units, garages, caravans, boats, office etc, etc. в 
‘Scoop Purchase We have purchased these as distress stock 
& can offer at a much reduced price to what they are 
currently selling for. 


[This kit consists of the Cat. LA-5150 alarm 
unit and also includes a 120dB siren with 
15 metres of cable prewired & the mains 
power supply. 

Features: «Digital keypad arm / 

|disarm control «Infrared. 

motion detector up to 20 mts. 

х 110° *External 120dB siren 

"Emergency panic button 


Cat. LA-5150. 

*Pre-alarm tone *Lighted 
Normally keypad *15т of siren cable 
Around $79 [include *Expandable 


cat. 14-5155 Normally Around $169 y E 
_—————є———— 


SENS 


This small alarm is designed to be mounted on a window or door. Its very тас 
compact and has an on/off switch on the body. 

Size: 64(H) x 32(W) x 20(D)mm. Colour-white. а 
Cat.LA-5165. Normally $19.95 


This unit simply mounts on a door or 
window and can be used for 2 

different purposes: 

1) Mount it on the front door of a 

shop, or office. It sounds a pleasant 
chime. 

2) Mount it on a door and the siren 

will sound if its opened. Supplied with 
clear instructions. Requires 3 x ААА | 
alkaline batteries (not supplied). Uses 


This unit simply hangs on the door knob insidea room. When the door is 
opened or shaken it will “sound”. The chime setting is good for doctors, 


magnetic r switch for contacts. ^. j^ dentists, offices etc. in the alarm mode, there Is a piercing alarm sound. 
їс sensor 2 

) Operates from а ЭУ battery (not supplied). 
Size: 182(H) x 80(W) x 28(D)mm. enee ( lied). 


Cat. LA-5160 NORMALLY $49.50 ы Normally around $19.95 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 | 


3 WAY PCB TERMINALS 


NORMAL PRICE 
INTERCOM $1.0 cach pE POWER 
Cat. HM-3170 d 
Limited ©. SUPPLY DEAL 
quantity!!! AT 
These 1-9 compu enin 


10-99 ‘See 96 Cat page 170 for details. Cat. AM-4200 
100+ e 


m SURROUND SOUND 


Бе. == 
reese оюндай aig SPEAKER DEAL 
car stereo. See 96 Amazing 

pe surplus stock purchase. CENTRE SPEAKER, 


©; GME Electrophone 240V Includes 2 х 5" woofers 
Cat: СЕЛА input 12VDC output at a and dome tweeter. 
Were $59.95 huge 2.2 Amps. Unitisa Power 60WRMS. 
desk top type, with 240V -2515 
power lead (length 1.8mt.) Dc 


FREECALL FOR and 12V lead (length 1.8mt.) 


terminated to а 2.5mm DC 


00 SPEAKERS Ope 
1800 022 888 БОКЕ ug анаи 


SHORT CIRCUITS These normally 


Retail Price is $299 pair. Our special price маз Sell for $69.95 


4 ^ ' ё $169 pair. Save a їопїипе!! Cat. CS-2430 Buy together for $239 Save $50 


REAR SPEAKER 
Includes 5” woofer and 
dome tweeter. 

Power 30WRMS. 

Cat. CS-2518 


REMOTE POWER-UP KIT FOR PC’S 


REF: ELECTRONICS AUSTRALIA JUNE 1997 

If you use a PC at work as well as home, 

then this unique kit will allow you to M 

dial the remote computer and 

retrieve files. Can also be. 

used to tum on air 

conditioners, spa heaters, 

lights ete using a spare 

modem. Kit is complete 

dal with modem-style case, front 

О ЕТМИШ. panel label, PCB, transformer plus ай electronic components. Software 
available from the Electronics Aust. bulletin board. 


‘soldering required and S 
i mounte 
baseboard with springs, Some Cot. КА-1794 $49.95 
WHAT A FLOP - Taftle Tale Vibration Alarm 


projects are: «Short c ster 
KEEP THE CAT OFF THE LOUNGE. Using structual 


*Police siren «Sound effects. 

раа MM D 

mor DI - 

DONT encoi GITAL HYGROMETER vibration technology, the TATTLE TALE can detect 
WITH MEMORY — 227 vibration in an object or surface without any apparent 


BOOK & PROJECT Reads both temperature 


like and hi 
are 21 projects 


-— 


motion. Tattle Tale sounds a distinct 3 second alarm. [у m 
кіт Cat. КЈ-8502 and humidity. See Cat page Made in U.S.A. Operates off 9V battery (not supplied). | Hl 
178 for full details. Size:- 126mm(L]x55mm(W)x 34mm(D) Cat. LA-5270 | 


Used In Schools et 0M-7202 was $39.95 NOW ONLY $2 


HEAD OFFICE WHOLESALE MAIL ORDERS FREE POST T0: ] 
8-10 LEEDS ST RHODES 2138 ess | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mall Orders, PO Box 185 Concord 
PHONE: (02) 8743 5222 ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 

FAX: (02) 9743 2066 ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 


POST & PACKING $10 to $: 
ADELAIDE SA 5 


BURANDA QLD 
CANBERRA ACT 0 9 Wi 
MELBOURNE CITY i PARRAMATTA #35: 


| BANKSTOWN 
GOREHILL • 


COBURG vic PENRITH 
SPRINGVALE VIC + RHODES 
= NEWCASTLE + 


PERTH 


HOBART 


Compiled by GARRY CRATT* 


In-orbit tests for new Japanese satellite 


The Japanese satellite JCSAT 4 was launched 
successfully on 16th February, 1997. It was 
originally planned to operate from 124°E but 
is now located at 141°E for in-orbit testing. 


JCSAT 4 will be shifted to 150°E to 
replace JCSAT 1, reported several 
months ago to have a serious fuel leak. 
The satellite has 12 C-band and 28 K- 
band transponders, capable of covering 
Australia and New Zealand. 


Optus satellites: 

Recent political action in Papua New 
Guinea saw commercial networks 
scramble for available space on Optus 
satellites. The A3 satellite, located at 
152*E, was utilised by Network 7 on 
March 24 for SNG out of Port Moresby. 
This was one of the few occasions that 
signals have been seen from A3 in re- 
cent times. 

Optus B1 T11U (1152MHz IF) has 
seen a recent increase in activity, pri- 
marily due to the occupation of T5U by 
SKY New Zealand, causing some SNG 
links to be moved to this new alloca- 
tion. April 8th saw initial testing by 
Sky Network New Zealand on 1500 
(1250MHzIF). Signals are weak enough 
to require a 3m dish for noise-free pic- 
tures along the east coast. The Video- 
crypt service commenced testing offi- 
cially on April 15 and requires a 
SmartCard. 


Palapa C2: 

А new digital service for Malaysia, 
located on the Palapa C2 satellite, com- 
menced operations over Easter. Called 
“MEGA” TV, the 7-channel MPEG serv- 


ice can be seen at 1370MHz IF, 
using an SR of 27500Mbps and 
an FEC of 3/4. Initial testing in- 
dicates a 3.7m dish is the mini- 
mum requirement along the east 
coast of Australia. 


Thaicom: 

Thaicom 3 was successfully 
launched on April 17th aboard Ariane 
V95. The launch was originally sched- 
uled for April 11th but coupling prob- 
lems between the Ariane body and the 
Thaicom satellite caused engineers 
some concern for several days before it 
was given a clean bill of health. 

The satellite will be located at 78.5°E, 
while Thaicom 1 will be moved to 
120°E. 


Intelsat 801: 

In the April issue’s Satellite Watch, 
we reported the successful launch of 
Intelsat 801, destined for the Indian 
Ocean region. On March 18th, ground 
controllers working on the satellite test- 
ing program inadvertently caused the 
satellite to enter into an uncontrolled 
spin and point away from Earth. The 
satellite has now been brought under 
control, apparently without damage, 
and is expected to enter service this 
month. 


Asiasat 2: 
Myawaddy Television has begun dig- 


Myawaddy TV (Burma) is broadcasting 
through Asiasat on IF 1384MHz. 


ital transmissions on this satellite. With 
an IF of 1384MHz, the MPEG para- 
meters for this signal are SR 5080 and 
FEC 7/8. 

The service is expected to remain on 
a permanent basis. 


Panamsat 2: 

April 8th saw initial testing ofa new 
analog signal on Pas-2. Apparently 
broadcast in the Lebanese language, 
the service ran for several days at 
1405MHz IF (horizontal polarisation) 
before disappearing. The service was 
delivered into Australia in MPEG for- 
mat (along with a special version of Rai 
TV Italy) and is carried on the Optus- 
vision cable network. 

April 10th saw the brief appearance 
Pas-2 of Bloomberg Information TV on 
12.590GHz, vertical polarisation. The 
service is broadcast in PAL. sc 


Comm Pty Lid, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 
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Tuning up your hard disc drive 


The hard disc drive on your PC requires regular 
maintenance for trouble-free Windows 95 
operation. The procedure is straightforward but 
there are some simple rules that must be 
followed to avoid losing data. 


With Windows 95 there is one thing 
you must do: clean your hard disk 
drive (HDD) on a regular basis. This is 
known as house cleaning and just like 
you do at home, you put things away 
first and then make the place nice and 
neat. 

The same goes for the HDD, which 
needs to be cleaned up on a regular 


‘© ScanDisk - Enterprise (С:) 


Select the diive(s] you want to check for errors: 


basis. Just how often you should do 
this is determined by how often the 
HDD is written to. In addition, there is 
a strict procedure that must be fol- 
lowed because you can lose data if it 
is not done correctly. 

The two programs that you use to 
clean up your HDD are ScanDisk and 
Defrag. Let's take a closer look at these. 


Fig.1: the hard disc drive (HDD) is checked for errors by running ScanDisk. The 
standard test will usually suffice but you should occasionally run the thorough 


test to scan for any disc surface errors. 
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ScanDisk in Windows 95 is similar 
to CHKDSK in DOS. Basically, it goes 
through the HDD and checks all the 
files against the File Allocation Table 
(FAT). It then reports any errors that 
may be there and gives you an oppor- 
tunity to fix them. ScanDisk is not a 
particularly powerful program but it 
isanexcellent one to use to ensure the 
integrity of the data on the HDD. 

Defrag, which is short for Defrag- 
menter, does just that — it defragments 
your data. When a drive has been used 
for some time and a lot of data has 
been saved and deleted, "holes" ap- 
pear between the various files that are 
created on the HDD. That's because 
the various files are not necessarily 
stored on the disc in a contiguous 
fashion. 

What happens is that the Disk Op- 
erating System (DOS) always starts 
looking for space from the beginning 
of the drive. If it finds that there is 
already data in the first cluster, it 
checks the next cluster and so on until 
it finds space. If your file requires two 
clusters of drive space and the first 
available space is only one cluster in 
length it will write what it can there. 
It then looks for the next free space to 
write the remaining data and that 
could be several sectors away. 

As a result, the file can be split into 
two or more separate pieces on the 
HDD; in other words, it becomes frag- 
mented. And, like the disorder in your 
home, the longer you leave it, the more 
defragmented the HDD becomes. 

Of course, when you access the file, 
itappears to be all in one piece. That's 
because the HDD keeps a record (in 
the file allocation table) of where all 
the fragments are. When you access 
the file, the HDD simply looks for all 
the fragments so that the file can be 
reassembled. 


esults 


Enterprise 


The advantage of this technique is 
that you can store a lot more data on 
the HDD. The downside is that if your 
files are badly defragmented, it takes 
longer for them to be read from the 
HDD. In addition, errors are far more 
likely to occur. 

By running Defrag, all those frag- 
mented files are moved and written 
back to the HDD so that they are now 
in contiguous blocks. Depending on 
the settings you give the Defrag pro- 
gram, the files can be simply defrag- 
mented leaving spaces between them, 
or the files can all be moved to the 
beginning of the drive, thereby elimi- 
nating any "holes" that may have pre- 
viously been created. © 

But what happens if the drive has 
an error, such asa file that is given the 
wrong size in the FAT? If the compu- 
ter has been told that a file is larger 
than it actually is, the amount of the 
oversize may actually overlap an ad- 
jacent file. If you run Defrag without 
first checking for this type of error, the 
computer will move the oversized file 
and also take part of the adjacent file 
with it. The first file may still work 
but the header of the second may be 
gone and without it that file cannot be 
opened. 


Run ScanDisc first 


So how can we clean up the HDD 
and not lose anything? The trick is to 
correct any disc errors for running 
ScanDisc first. The procedure is as 
follows: 

(1) Click on the Start button, then 


program. 


click Programs, Accessories, System 
Tools, ScanDisk. A dialog box will 
appear as shown in Fig.1 

(2) If this is the first time you have 
ever checked your HDD or it hasn't 
been done for some time, then make 
sure you select the “Thorough” op- 
tion. This not only checks the files 
and folders for errors but also scans 
the disk surface for defects. Do not 
select the "Automatically fix errors" 
option as it is always best to know 
what has gone wrong (and to what 
file) so that you can do something 
about it. 

(3) Select the drive to be scanned 
and click the Start button 

ScanDisk will now go through your 
HDD and check for any errors. The 
Standard test should only take about 
20 seconds (depending on the size of 
the discand how many files you have). 
If you chose the Thorough option, 
however, then get a cup of coffee be- 
cause it can take over 90 minutes to 
scan every sector of the HDD for er- 
rors. 

Iwill not go through all the possible 
errors that can occur because there 
are so many of them. However, one of 
the most common errors is: Lost allo- 
cation units found in X chains 

If you get this message, convert the 
lost allocation units to files and then 
have a quick look through them with 
a text editor to see if they are a part of 
an important document. These files, 
by the way, will all have a .chk exten- 
sion, so they are easy to identify. 

Going back to our error message, 


Fig.2 (left): this is the message that appears if ScanDisk 
finds no errors on the disc. If errors are found and fixed, 
it's wise to run ScanDisk again until it goes throi 

without finding any errors. Fig.3 (below) shows the dialog 
box that appears when you start the Windows 95 Defrag 


the X chains number tells you how 
many *.chk files will be made in the 
root directory. Some of these lost 
chains can be quite large and I have 
come across one that was 79Mb in 
size. However, that was from a system. 
that had a faulty HDD controller. 

By the way, do not attempt to check 
your hard disc for errors by running 
CHKDSK.EXE in a DOS box. If you do, 
it can pick up open Windows files, 
such as the Swap File, and show it as 
an error. CHKDSK.EXE should only be 
run in DOS itself, while ScanDisk 
should be used exclusively in Win- 
dows 95 (you can also run Scandisk 
from DOS). 

When the scan is completed you 
should get a message like the one in 
Fig.2. If you come across an error and 
elect to fix it, it's always wise to run 
ScanDisk again and to keep re-run- 
ning it until it goes through without 
finding an error. 


Defragging the disc 

Once Scandisk has been run, you 
can run the Defrag program. This is 
done by clicking Start, then Programs, 
Accessories, System Tools, Disk De- 
fragmenter. This will bring up the 
dialog box shown in Fig.3, allowing 
you to select the drive to be defrag- 
mented. 

The next dialog box (Fig.4) tells you 
how badly the disc is fragmented. In 
this particular case, the reading is only 
1% but this figure can be a bit mis- 
leading. That's because it doesn't re- 
ally tell you how badly the disc is 
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Fig.5 (right): another way to get to ScanDisk and Defrag 
is to double-click the My Computer icon on the 

Desktop, then right click on the hard drive of choice 
and select Properties. You then select the Tools tab to 


bring up this dialog box. 


fragmented at all. Instead, it indicates 
the degree of file fragmentation. 

This means that while the indi- 
vidual files may be contiguous, they 
can still be all over the place on the 
disc, with “holes” everywhere be- 
tween them. And, as explained previ- 
ously, it is these holes that cause file 
fragmentation. 

Clicking the advanced button brings 
up the Advanced Options dialog box. 
This lets you select the defragmentat- 
ion method and there is also an option 
that tells Defrag to scan the disc first 
for any errors. 

Clicking OK and then the Start but- 
ton in the dialog box of Fig.4 sets the 
Defrag program running and again you 
can go and make yourself a cup of 
coffee because the Defrag procedure 
can take quite some time. 

Another way to get to Scandisk and 
Defrag, which is a bit faster, is to dou- 
ble-click the My Computer icon on 
the Desktop, then right click on the 
hard drive of choice and select Proper- 
ties. 

This brings up a new dialog box, 
which has several tab options. Select- 
ingthe Tools tab brings up the options 
shown in Fig.5. The Check Now but- 
ton launches the ScanDisk program, 
while the Defragment Now button 
launches the Defrag program. 
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Fig.4 (above): this dialog box can be a bit misleading. 
That's because it doesn't really tell you how badly the 
disc is fragmented at all. Instead, it indicates the degree 
of file fragmentation which means that there could be 
lots of “holes” on the disc between the various files. 


ETT 


pea = M 
[s You last detragmented tris dive 38 das] ago; 


There is also a Backup Now option 
but this requires a tape backup unit to 
work. 


Important advice 


To sum up, you must follow a strict 
regime when cleaning up your hard 
disc. The two main points to remem- 
ber are these: 

(1) Do not run Defrag without running 
ScanDisk first; and 
(2) Do run Defrag immediately after 
running ScanDisk. 

If you run ScanDisk and then do 
something else, such as opening and 
saving a file or copying files to the 
HDD, always run ScanDisk again be- 
fore running Defrag. This rule should 
be followed, no matter how trivial the 
extra work may have been. 

After all of this, which may seem a 
little involved but is really quite easy, 
your computer will operate a lot bet- 
ter. In some systems you may not no- 
tice any real difference but a few will 
see a significant increase in loading 
speed and overall performance. In ei- 
ther case, your system will be more 
reliable. 

By the way, if you are running 
DriveSpace to get more room, these 
processes will take a lot longer. Perse- 
vere, however, because a badly organ- 
ized DriveSpace volume is much more 


likely to fail than a well-organized 
volume. 


Some fun stuff 


Finally, here’s some fun stuff for 
Windows 95. Are you sick of the front 
“splash” screen as you load Windows? 
If so, this “splash” screen can be eas- 
ily changed using a graphics utility. 

The opening “splash” screen is a 
bitmap file called logo.sys. The bitmap 
size is 320 x 400 with 256 colours. To 
change the screen, first backup or re- 
name the existing logo.sys file. This 
done, grab whatever you want as a 
“splash”, save itas a bitmap (logo.bmp) 
and rename the file to logo.sys. 

Here are the splash screen names: 
Logo.sys — front splash (located in the 
root directory); 

Logos.sys – It's Now Safe To Turn Off 
Your Computer (located in the Win- 
dows directory); 

Logow.sys — Please Wait While Your 
Computer Shuts Down (located in the 
Windows directory). 

All three files should be backed up 
before attempting any changes, other- 
wise it will be necessary to reinstall 
Windows if you change your mind 
and want the originals back again. If 
the new bitmap is too big or corrupted, 
the computer should still work but 
the picture will not appear. sc 
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I don’t like house calls 


I don't like making house calls but sometimes 
they are inevitable. If it's a large TV set, one 
usually doesn't have much choice but if the 
patient is an old 286 computer, the cost of the 
call doesn't make much sense. 


Some weeks ago, I was called to a 
house to attend to a Sharp SX-68A7 
stereo TV. I was reluctant to go out at 
the time for three reasons: (1) I was 
unfamiliar with the set; (2) it had an 
intermittent sound fault; and (3) some- 
one else had already had a look at it. 
However, as the owners were semi- 
retired and didn't have a car, it was 
going to be too difficult for them to 
bring it into the workshop. Besides, 
they did ask nicely and really I am a 
great big softy at heart! 

When I arrived, Mrs Jones made 
some tea while I extricated the mon- 
ster from its dark hole in the "enter- 
tainment" cabinet. This set is initially 
alittle confusing to operate, even with 
the instruction book (I often think they 
ought to have an instruction book for 
the instruction book). There are four 
LED displays on the front, the first 
three being marked MONO, S/VIDEO 
and SURROUND. The fourth is un- 
marked but apparently is the power 
ON indicator. 

When I turned it on, only the first 
and last LEDs were illuminated. How- 
ever, no matter how hard I tried, I 
couldn’t get any sound. There was 
only noise from the loudspeakers, even 
when the volume was turned fully 
up. I put a small screwdriver in the 
RCA audio input socket at the rear, 
selected AV (audio-visual) and was 
rewarded with a buzzing noise. Obvi- 
ously, the output amplifier was OK 
and the fault had to be between that 
and the IF stage, as the picture was 
excellent. 

My guess was that the problem lay 
in either the muting, AV switching or 


stereo decoder circuits. I have had a 
few cases in the past where a TV set 
muted in the mono mode, so I de- 
cided to test this area first. 

Now most stereo TVs have LED dis- 
plays that illuminate on stereo or bi- 
lingual broadcasts but this TV illumi- 
nated a LED for mono transmissions, 
which was rather confusing. Perhaps 
Sharp thought that as most broadcasts 
are in stereo, the consumer may need 
to know when reception was in mono 
rather than vice versa. In any event, 
the sound didn’t work in either mode. 

Iremoved the large plastic rear shell 
of the set and tried to get my bearings 
on the unfamiliar chassis. It is a large 
flat chassis with three vertically 
mounted modules on the righthand 
side. Two of these modules are en- 
cased in metal screening which is sol- 
dered to the motherboard. Without 
the service manual, it was very diffi- 
cult to determine their functions and I 
couldn't even find a marked control 
or test point that might give a clue. I 
tried tapping them gently with the 
butt end of a screwdriver but it made 
no difference. 

Mr Jones didn’t have much praise 
for the hapless serviceman who called 
previously because:he “only made it 
worse”. Before he came he could at 
least occasionally get some sound and 
now he didn’t get anything at all. And 
besides, the previous serviceman “was 
far too keen to take it to the work- 
shop”. 

Well, he wasn’t the only one. If it 
hadn’t been for the fact that it was a 
68cm TV with lots of stairs between it 
and the van, I would have insisted 


that it go straight to my workshop. 
What's more, it was beginning to look 
as though this was going to be the 
inevitable course of action, 

But first, there were a few more 
things to try. Ituned in to the VCR first 
but this made no difference. I then I 
got some AV leads and connected them 
between the VCR and the TV set. Mrs 
Jones, who was watching me like a 
hawk, thought that I was a genius 
when the sound miraculously ap- 
peared but I had to gently deflate her 
enthusiasm by informing her that it 
wasn't really fixed. This would have 
to be a temporary arrangement while I 
obtained a service manual so that it 
could be fixed properly. Even then, 
there was a good chance that it would 
have to go the workshop. 

When the manual eventually came, 
I was able to work out that module 
PWB-E to the far right of the chassis 
was the stereo decoder. This circuit 
consisted of two ICs (IC351 & IC352) 
and a transistor (Q351). I enquired as 
to the trade cost of these parts which 
came to $55 including freight and tax. 
The question was, would it be better 
in the long run to get these parts in 
now or risk possibly yet another serv- 
ice call and/or a trip to the workshop 
(ie, would the cost of my labour ex- 
ceed these parts if it was later found 
that either was faulty). Unfortunately, 
the chances of using these chips for 
another repair if they were bought 
and kept in stock would be remote. 

I decided to put the options to the 
Jones’ and let them make the choice. 
They decided on ordering in the parts 
immediately which was just as well 
because they had to come from Japan. 
Eventually the parts arrived and, 
armed with the service manual and 
an audio probe (a battery powered 
amplifier to detect audio), I felt rea- 
sonably confident I could knock this 
one off in one hit. 

Unfortunately, gaining access to the 
underside of the main chassis РИВА 
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ту” а 
NORMALLY, I WOULDN‘T CONSIDER 


MAKING A HOUSE CALL ON THIS TYPE 
OF EQUIPMENT, BUT THE OWNER 
WAS VERY INSISTENT o0 


it rather difficult. As usual, the manu- 
facturer had decided to save vast quan- 
tities of money by making sure that 
the interconnecting leads were as short 
as possible, thereby making it exceed- 
ingly difficult to get the chassis into 
some sort of serviceable position. This 
problem is compounded by the light- 
weight plastic cabinets and chassis 
used in modern sets — one has to be 
careful to ensure that the set doesn’t 
roll onto its face due to the weight of 
the tube and the remaining front half 
of the cabinet. 

Anyway, I finally managed to re- 
move the screen covers from the stereo 
decoder module and unplug it from 
the main board. At least I could now 
work on it in comfort on a table and in 
good light. 

A careful examination of the mod- 
ule didn't reveal any problems so I 
fitted one of the ICs and plugged it 
back in. There was still no sound but I 
quickly realised that I had forgotten to 
reconnect the flying lead to socket 
(YA). This time there was some inter- 
mittent sound so I got the freezer out 
and progressively sprayed small areas. 
on the copper side of the board. It 
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didn't take long to discover that the 
sound changed significantly when I 
hit the area around Q351. 

I removed the board again and con- 
centrated my search around this com- 
ponent. What I could barely discern 
was a very faint hairline fracture 
around the collector pin of the tran- 
sistor. I resoldered it and plugged the 
board back in. Success at last — the 
sound was always there no matter 
what I did to the board. 

Before refitting the screen covers I 
replaced the other IC as well. This 
wasn't really necessary of course but 
was done at Mrs Jones' insistence, 
seeing that the new IC "had already 
been paid for". This wasn't as easy as 
it sounds as it was a 42-pin high- 
density IC. Anyway, the rest of the 
reassembly was straightforward and 
amazingly it all still worked when the 
set it was snuggled back into its enclo- 
sure. Mr and Mrs Jones were both 
pleased that their pride and joy had 
been restored and that the bill was 
less than they had been expecting. 


The old 286 computer 
My next house call involved an old 


286 computer that wouldn't boot up. 
Normally, I wouldn't consider mak- 
inga house call on this type of equip- 
ment as it's just not cost effective but 
the customer was very insistent. 

Mr Smith was a retired engineer in 
his late sixties and the old 286 com- 
puter had been given to him by his 
son. I tried hard to point out that 
though his computer was only eight 
years old it was well and truly obso- 
lete and would probably not be worth 
the service cost — after all, some peo- 
ple are tossing out their 486s these 
days! His response was that he only 
used the machine for letter writing 
and didn't really need anything bet- 
ter. 

Eventually, I agreed to have a look 
at the machine if only because Mr 
Smith had been a regular customer of 
mine for some years. What's more, he 
readily agreed to pay for the service 
call and so I asked for the symptoms. 

Basically, he had added another 
lithium back-up battery to the mother- 
board when the CMOS settings had 
been lost but he didn't know how to 
reset it. On the surface, it seemed that 
this should Бе а simple job, especially 


as he assured me that you didn’t need 
to use a back-up disc and he had the 
original instruction booklets and soft- 
ware. 

So why couldn't he do the job him- 
self? This he couldn’t really explain 
except to say that he just couldn't do 
it. 

When I arrived, Mr Smith showed 
me into his little *computer room" to 
examine his ailing 286. When we 
switched it on, his EGA monitor dis- 
played 512KB of RAM. The first error 
message simply said “keyboard” and 
then came about six other lines with 
details of incorrect disc and memory 
sizes. Finally, it said “press F1” to 
enter the start-up menu before trying 
to boot from either drive A or C. 

The first important thing I noticed 
was that the machine didn't respond 
to the keyboard, except for making a 
slight noisein the speaker whenevera 
key was depressed. This, together with 
the obviously dried-up coffee stains 
on some of the keys, suggested that 
the keyboard may be faulty. I also 
noticed that the Num Lock, Caps Lock 
and Scroll Lock keys didn't illumi- 
nated their respective LEDs. 

Ichecked the AT/XT switch which 
was parked correctly and, as an ex- 
periment, put it in the XT position 
and reset the computer (Ctl, Alt, Del 
didn't work). Ironically, the three 
keylocks now worked correctly but 
that was all. Mr Smith confessed that 
he had "looked at" the keyboard and 
had had it apart, which only deep- 
ened my suspicions. 

T still thought that the problem was 
relatively straightforward — the key- 
board had been ruined by coffee and 
hence Mr Smith couldn't enter the 
CMOS values so that it would boot 
from the hard drive. It would, how- 
ever, boot from a floppy disc in the A: 
drive (despite the error messages) but 
it still wouldn't accept commands 
from the keyboard. 

Because, this was my last house 
call for the day and because I was 
feeling exceptionally charitable, I de- 
cided to take his computer and key- 
board and test them out at home with 
my machine. I would then return it on 
my way to work the next day. 

The first thing I did at home (after 
finding an old EGA monitor I had in 
the garage) was to connect my own 
keyboard to the 286 and fire it up. You 
can imagine my amazement when the 
same "keyboard" error as before came 


up on screen, along with all the other 
error messages. I double checked the 
keyboard by connecting his to my com- 
puter and it worked perfectly! 

Well, if it wasn't the keyboard it 
had to be the motherboard inside the 
computer. Removing the cover, I found 
that the keyboard DIN socket was lo- 
cated directly under the power sup- 
ply, so that too had to be removed. 
Once the power supply was out of the 
way, I could see that the old nicad 
battery was still on the motherboard 
and had leaked acid onto some of the 
PC tracks. 

I quickly snipped out the soldered 
battery and wiped the affected area 
with CRC-26 to stop further corro- 
sion. The keyboard socket was quite 
close to the corroded area but I now 
had to ask myself whether or not I 
should continue with what could turn 
out to be a lost cause. 

The first scenario was to declare the 
repair uneconomic and return the 
computer to its owner. However, the 
owner is an old-age pensioner and 
obviously wouldn’t be too happy about 
paying for my service call without a 
positive result. The alternative scen- 
ario was to remove the motherboard, 
locate the broken track by continuity 
checks and solder in a jumper — a 
piece of cake and there was nothing 
on telly that night anyway. 

The hardest part was removing the 
motherboard which had no less than 
five other boards plugged into it. Hav- 
ing done this, it didn’t take too long to 
find the offending track from the 5- 
pin keyboard DIN socket, the only 
difficulty being that it was a very thin 
track. I bridged the track with some 
fine wire, reassembled the computer 
and anxiously switched it on. 

Naturally, I was relieved to see it 
boot up without the keyboard error. In 
fact, the keyboard was now working 
and I punched in the correct CMOS 
values into the setup menus and 
rebooted. The computer now booted 
normally, processing the config.sys 
and autoexec.bat files to finally rest at 
Mr Smith’s personal menu. 

Unfortunately, that wasn't quite the 
end of the story. This particular 286 
came with 1Mb of hardwired RAM 
chips (640Kb base and 384Kb ex- 
tended = 1024Kb) but now it could 
only see 512Kb of base memory and 
no extended memory. Obviously, it 
had lost a couple of 256Kb memory 
banks but by now I had reached the 
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continued 


HE ONLY USED THE MACHINE 
FOR LETTER WRITING. 


conclusion that enough was definitely 
enough. 

Mr Smith was delighted to got his 
286 back in working order; the miss- 
ing memory made no difference as he 
could still run his word processor, In 
the meantime, I've sworn not to even 
look at a 286 again no matter how 
simple the problem seems. 


The work piles up 

Meanwhile, back at the shop, the 
work had been piling up with at least 
four jobs that were relatively urgent. I 
wondered whether I could polish them 
all off in one day but it was not to be. 
Some of the problems were caused by 
intermittent faults and these are al- 
ways time consuming. 

The first set off the rank was an 
Orion 20] that was completely dead. 
This is another one of those sets where 
it is difficult to remove the chassis, 
mainly because no-one tells you about 
the concealed clips that lock into the 
case. It is also impossible to gain ac- 
cess to the РС board without unplug- 
ging the loudspeaker lead. 

Anyway, I measured slightly more 


60 SILICON CHIP 


than 273V on the main filter capacitor 
(C506) and traced this all the way to 
the power chopper (IC501, pin 3). 
However, no voltage was found on 
TP501 which is the main B+ rail 
(103V). Instead, this registered a dead 
short to ground. 

The most likely culprits were the 
line output transistor Q402 and diode 
D521 (across the B+ rail), though ac- 
cess to these parts is appalling. I re- 
placed them both and then spent some 
time patching up the generally poor 
soldering around the power supply. 
When I put everything back together 
again, the set fired up OK and so I put 
itaside to soak test while I got on with 
the next job. 

Who was it that said that pride 
cometh before a fall? The customer 
called by the next day on the off- 
chance that the set had been fixed 
and, when he saw it working, insisted 
on taking it home. I advised him that I 
would like to test it a bit longer but, as 
it was a Friday, he said that he would 
rather take it home for the weekend 
and reluctantly I agreed. 

Guess who was waiting for me at 


8.30am on Monday morning with his 
Orion? Apparently, it had only lasted 
for half an hour before it died again. 
Such is life. 

Stripping it down again, 1 found 
that the same zener diode (D521) had 
gone short circuit. For this to die, the 
B+ has to rise beyond 130V, so I went 
back to the power supply and hoicked 
outall the electros for new 105°C ones. 
I then reassembled it again without 
thezener diode but with a meter moni- 
toring the B« rail and switched it on. 

The B+ still measured 103V five 
minutes later so I put the zener back 
in and left the set on, hoping that it 
would now stay on. It was not to be— 
just as my first well-deserved coffee 
was kicking in, the set died yet again 
and I was too slow to read the meter 
before it did. 

I repeated the whole procedure 
again and left my coffee to get cold. 
This time, after only five minutes, the 
B+ began to rise sharply. I switched 
the set off and touched the compo- 
nents around the power supply. IC501, 
an STR58401, was quite hot and be- 
cause I didn't have any other clues, I 
decided to order this in and try again 
later. 

The next job was a Sharp CX2168 
that had come in with the complaint 
that it intermittently cut off after a few 
minutes. Despite having a huge range 
of service manuals, I didn't have this 
one and besides, one cannot afford to 
purchase a manual for every set that 
you fix. However, I did have a manual 
for a CX2048 which didn't look that 
different. At least, it used the same 
power chopper IC which, though not 
marked on the circuit, was an STR- 
41090 (IC701). 

The main difference was that the 
CX2168 was a Teletext set and it also 
used a relay (RY701) to switch the 
power on and off. And this was basi- 
cally what was happening — the relay 
clicked off after about 10 minutes. 

I also discovered that the circuit 
has a miniature slider switch (81101) 
which controls the relay driver and 
leaves the set switched permanently 
on when the power switch is on. Over- 
riding the relay meant that I could 
monitor the B+ rail (115V) on the cath- 
ode of D732 in the fault condition. 

But, as happened previously, I 
wasn't watching when the fault ap- 
peared. In this case, the phone rang 
after the set had been on for 15 min- 
utes. When I returned, the set was 


MEANWHILE, BACK AT THE SHOP, 
THE WORK HAD BEEN PILING UPeso 


completely dead and like the Orion, 
zener diode D731 was short circuit. 
As before, I replaced all the small 
electros in the power supply and sol- 
dered the many dry joints there too. 

This time, when I switched it on, I 
doggedly monitored the B+ rail and 
switched it off when the voltage sud- 
denly began rising after about five 
minutes. IC701 was hot and as it was 
the logical suspect, I placed an order 
for it as well. 

So far, I hadn't cleared any of the 
four sets I had planned to do. The two 
different ICs arrived a few days later 
and my hunches proved correct—both 
sets were still working three days later. 


Sounding out an NEC 

The third set I tackled was an NEC 
N4830 with intermittent no sound. 
Having fixed a lot of these sets, I felt 
confident that this would surely be an 
easy one, especially as wiggling either 
the aerial or AV socket would make 
the sound come and go. 


This set uses a Daewoo C500 chas- 
sis апа initially decided on a sweep- 
ingrework ofthe main chassis to elimi- 
nate any possible dry joints. Initially, 
I thought that I had got it in one but 
after half an hour of soak testing, the 
same problem re-occurred. 

I dived back into the set and went 
for the tuning microprocessor, con- 
centrating on sound related functions 
to resolder. 

Still no luck. I had saved the IF 
module until last because — as you've 
probably guessed — it was the most 
inaccessible! Not only did it and its 
screen have to be unsoldered from the 
motherboard, but the screening can 
also had to be unsoldered before I 
could get at the PC board. 

This board appeared to have quite a 
few suspect joints, so leaving nothing 
to chance, I reworked all the connec- 
1 Unfortunately, this model set is 
cult to reassemble and by the time 
it was all back together, I was fairly 
fuming on how badly the day was 


going. On the other hand, the set now 
behaved perfectly and I pronounced 
it fixed after three days of thorough 
soak testing. 


Another success 


And so to set No.4, a Hitachi Fujian 
HFC2125B that was dead. I measured 
the 278V B+ from the bridge rectifier 
all the way to the collector of V901 
(the supply chopper) but there was 
nothing on either its base or emitter. 

Resistors R903 and R904 (82kQ 1W) 
in series between the collector and 
base of V901 were the logical sus- 
pects. I whipped in two new ones, 
after first making sure [had discharged 
the main filter capacitor (C905) and 
the set came good. 

While I was at it, I replaced C920, a 
1uF 250V capacitor which often causes 
the set to lose its memory (due to the 
-28V rail dropping to about -10V). The 
set was then put aside to soak test by 
which time I'd had enough for one 
day. sc 
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This circuit will drive a stepper motor їп one direction 
or the other for a fixed time. It has a variety of applica- 
tions & could be used to power a model railway boom 
gate or give slow motion operation of points. 


with 
a small stepper which could 
be used for a variety of tasks. 
Note: D3 & a 104F capacitor 
have been added since this 
photograph was taken. 


anual control circuit 
for a stepper motor 


Typical stepper motor applications 
generally involve a drive circuit un- 
der the control of a computer or mi- 
croprocessor. By contrast, this circuit 
has been produced as a self-contained 
PC board designed specifically to suit 
small stepper motors which draw just 
a few tens of milliamps at 5V. 

When the actuate button (S1) is 
pressed, the stepper motor will run in 
one direction for a fixed time. When 
the actuate button is pressed again, 
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By RICK WALTERS 


the stepper motor will run in the other 
direction for the same fixed time. You 
can use two buttons (S2 & S3) to pre- 
set the forward and reverse directions 
of the motor before the actuate button 
is pressed. 

While the speed at which the step- 
per motor runs is fixed, you can set 
the stepping rate by changing a resis- 
tor or capacitor in the circuit. Note, 
however, that this circuit does not 
allow an exact number of steps to be 


specified, just the speed, duration and 
direction. 


Model railway application 

There are still many places in Aus- 
tralia where level crossings are con- 
trolled by boom gates. Wouldn't it be 
nice to have a level crossing with mo- 
torised boom gates on a model rail- 
way layout? This stepper motor drive 
circuit could be used to provide the 
motive power. 


In practice, the actuate switch (S1) 
could be a reed switch operated by 
the model locomotive as it approaches 
the crossing. This would cause the 
boom arm to lower. A second reed 
switch, wired in parallel with the first, 
is placed after the crossing, so that the 
locomotive operates it to raise the 
boom arm. 


Circuit operation 

The full circuit of the stepper motor 
controller is shown in Fig.1. It can be 
divided into three sections: one con- 
trolling the duration of operation, one 
controlling the speed and direction of 
stepping, and the third controlling the 
stepper motor drivers. 

The first section involves IC1, a 555 
timer connected as a monostable. 
When pushbutton switch S1 is closed, 
pin 2 of IC1 is pulled to 0V and its 
output at pin 3 goes high for about 10 
seconds. This will turn PNP transistor 
Q1 off and its collector voltage will 
fall from +5V to OV. 

This has two outcomes. First, D1, 
which held the 0.1НЕ capacitor at pins 
1 & 2 of Schmitt NAND gate 1С5а at 
+4.4У, is no longer conducting and 
therefore IC5a works as an oscillator. 
Its output at pin 3 will be a square 
wave witha frequency of about 100Hz. 
This signal is fed to the clock input of 
a decade counter, IC2, When this in- 
put is clocked each of the 10 outputs 
of IC2 will change from low to high in 
sequence. 

The second outcome is that the col- 
lector of Q1 — which held IC2 reset via 
diode D2, IC4a reset at pin 4 and IC4b 
reset at pin 12 — is no longer high and 
so these ICs are now enabled and can 
be clocked. Q1's collector is also con- 
nected to the clock input of IC3a, but 
as this IC needs a low to high transi- 
tion to toggle the output, this change 
has no effect. 


Bridge drivers 

Before we describe the logic opera- 
tions any further, let's look at the step- 
per motor drivers. The type of stepper 
motor specified consists of two cen- 
tre-tapped windings MA and MB, the 


Fig.1 (right): this motor driver circuit 
is suitable for driving low current 
stepper motors. It drives the stepper 
motor in one direction or the other 
each time switch S1 is closed. 


VIEWED FROM BELOW 


(Zo «(Сс 


STEPPER MOTOR DRIVE 
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Fig.2: follow this parts layout diagram when installing the parts 
on the PC board and be careful not to mix up the transistor types. 


© 09106971 зтЕрРЕЕ иок жм ©) 


Fig.3: this is the full-size etching pattern for the PC board. Check 
your board carefully before installing any parts. 


centre taps of which are not used. 
Each winding is connected across a 
bridge of four transistors, Q2-Q5 and 
06-09. 

We will first describe how winding 
МА is driven, as the drive to MB is 
identical. 

Assume pin 1 of IC4a is high, and 
therefore its complement, pin 2, will 
be low. Pin 1 will turn Q2 off and Q3 
on. Pin 2 will turn Q4 on and Q5 off. 
As both Q3 and Q4 are turned on, 
current will flow through winding MA 
from right to left. 

If IC4a is now clocked, its outputs 
toggle and so pin 1 goes low and pin 2 
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goes high. If you trace it out, you will 
see that Q2 and Q5 are now turned on 
and the current flow in MA is from 
left to right. Therefore, by clocking 
IC4a we reverse the direction of the 
current in MA. A similar reversal oc- 
curs for IC4b and winding MB. 

To make the motor rotate (in either 
direction) we have to delay the phase 
of the current in MA relative to MB. 
To rotate it in the opposite direction 
we must delay MB relative to MA. 

Now that we know what we have to 
do torun the motor, let's look at how it 
happens. 

When IC1 is triggered it will hold 


its output high for around 10 seconds, 
as already noted. During this time IC5a 
will clock IC2 at 100Hz. This means 
that the output of IC2, pin 3, will go 
high for 10ms then low as pin 2 goes 
high for the same time. Pins 4 and 7 
will follow this sequence but when 
pin 10 goes high it will immediately 
reset IC2 through D3, causing pin 3 to 
go high again. Then the sequence will 
repeat. 

Each time pin 4 of IC2 goes high, it 
clocks IC4a and reverses the direction 
of the current through MA. IC4b is 
clocked either by pin 2 or pin 7 of IC2, 
depending upon the state of the out- 
puts of IC3a. 

If pin 1 of IC3a is high, gate IC5c is 
enabled and pin 7 of IC2 will clock 
IC4b. If pin 2 of IC3a is high, gate IC5b 
is enabled and pin 2 of IC2 clocks 
IC4b. In the latter case, IC4b is clocked 
before IC4a and the motor will step in 
one direction. 

If IC3a is toggled then IC4a will be 
clocked by pin 4 of IC2 before IC4b 
will be clocked by pin 7. Therefore, as 
explained previously, the motor will 
now rotate in the opposite direction. 


Turn off 


Ten seconds after switch S1 was 
closed, the pin 3 output of IC1 will go 
low and Q1 will turn on again. This 
resets all the.counters and the motor 
is stopped. At the same time, this low 
to high transition by Q1’s collector 
will clock IC3a, thereby ensuring the 
motor will rotate in the opposite di- 
rection next time it is powered. 

At power on, the 0.1uF capacitor 
connected to pin 6 of IC3a ensures 
that this pin is briefly pulled high. 
This sets IC3a so that its pin 1 is high. 
Thus, the motor will always rotate in 
the same direction each time the power 
is first applied. 


Forward/reverse, up/down 

Provision has also been made for 
two switches (UP & DOWN) to change 
the direction of the motor. These are 
on the set and reset pins of IC3a. These 
switches should only be used when 
the motor is stopped. The motor may 
not reverse its direction if they are 
used while itis running, as it depends 
on the actual phase of the drive wave- 
forms. 


PC board assembly 


Begin as usual by checking the PC 
board against the artwork of Fig.3. 


Check for undrilled holes, shorts be- 
tween tracks, especially where the 
tracks run between the pads on IC4 
and ICs, and open circuit tracks. Make 
any necessary repairs before pro- 
ceeding. 

Use the component overlay diagram. 
of Fig.2 as a guide when inserting 
components into the PC board. 

Begin the assembly by fitting and 
soldering the seven links, followed by 
the resistors and IC sockets, if used. 
To give the PC board that professional 
look, make sure that all the resistors 
have their colour codes running the 
same way, vertically and horizontally 
(this also makes them easier to check 
later on). 

The MKT and monolithic ceramic 
capacitors are fitted next and their 
markings should be similarly aligned. 
Lastly, fit the two electrolytics, three 
diodes and nine transistors, making 
sure that all are correctly orientated. 

Once you have finished, check your 
soldering, making sure that all the 
joints are nice and shiny and that there 
are no bridged tracks, A dull joint is a 
sign of potential trouble. Finally, in- 
sert and solder the ICs, or plug them 
into the sockets, Make sure they are 
inserted correctly. 


Testing the controller 

The specified stepper motor's leads 
can be removed from the plug by pull- 
ing the wire gently while pressing the 
retaining lug on one side of the socket 
with a jeweller’s screwdriver ог а small 
nail, Leave the green wires in the plug 
at this stage. Solder the pins into the 
PC board with the colours as shown 
in Fig.2. 

The motor should turn reasonably 
freely but when the power is applied 
the circuit should draw around 50mA 
and the motor will “lock” and be much 
harder to turn. 

Briefly short pin 2 of IC1 to pin 1 
and the motor should begin turning. 
After 10 seconds or so it will stop. If 


pin 2is shorted again the motor should 
run again but in the opposite direc- 
tion. 

Once you trigger IC1, the motor will 
run for about 10 seconds in either 
direction. If you need to run the motor 
for a longer time, increase the 1МО 
resistor at pin 7 of IC1. The run time is 
directly proportional to the value of 
the resistor. Increasing it to 1.2MQ 
will run the motor 20% longer. Con- 
versely, if the motor runs for too long, 
reduce the resistor value. 

You can also change the speed at 
which the motor steps by varying the 
100kQ resistor or 0.1uF capacitor at 
pins 1 & 2 of IC5a although there are 
limits. If you try to run the stepper too 
fast it will merely stall. As a guide 
though, you could double the speed 
of stepping by halving the 100kQ re- 
sistor between pins 1 & 3 of IC5a. Or if 
you wish to run the motor at half the 
speed, double the resistor value be- 
tween pins 1 & 3 of IC5a. 


It doesn't work! 

The first step is to check your work 
against the PC board overlay of Fig.3. 
A tiny solder bridge is all it takes to 
stop the unit from operating. 

Next, set your meter to the 10V DC 
range and connect its negative lead to 
the DC negative input. Connect its 
positive lead to D1's anode. The meter 
should read 5V +10% (due to the tol- 
erance on REG1). Momentarily short 
pin 2 of IC1 to pin 1 and the meter 
should read ОУ for about 10 seconds 
then return to the previous reading. 

Check that this occurs at pins 4 and 
12 of IC4 and pin 3 of IC3. Each time 
the anode of D1 goes high it should 
clock IC3a. Make sure pin 1 of IC3 
alternates (+5V or OV) each time you 
trigger IC1. 

While IC1 is triggered, the outputs 
of IC2 (pins 2, 4 & 7) should be cy- 
cling. If you put an analog multimeter 
on each pin it should read around 
1.3V. A digital meter will jump around 


PARTS LIST 


1 PC board, code 09106971, 76 
x 97mm 

1 stepper motor, Oatley 
Electronics M17 or equivalent 

1 8-pin IC socket 

2 14-pin IC socket 

2 16-pin IC socket 


Semiconductors 

1 555 or 7555 timer (IC1) 

1 4017 decade counter (IC2) 

1 4013 dual-D flipflop (IC3) 

1 4027 dual-JK flipflop (C4) 

1 4093 quad NAND Schmitt 
trigger (IC5) 

5 BC558 or BC328 PNP . 
transistors (Q1,Q2,Q4,Q6,Q8) 

4 BC548 or BC338 NPN 
transistors (Q3,Q5,Q7,Q9) 

3 1N914 small signal diodes 
(D1-D3) 

1 1N4004 1A diode (D4) 


Capacitors 

1 100uF 16VW PC electrolytic 

1 10uF 16VW tantalum or low 
leakage electrolytic. 

1 10uF 25VW PC electrolytic 

50.1uF 100VW MKT polyester 
or monolithic ceramic 

1 .01uF 100VW МКТ polyester 


Resistors (0.25W, 1%) 


11MQ 10 10kQ 
2 100kQ. 14.7kQ 
1 22kQ 13.3kQ 


Miscellaneous 
Tinned copper wire, red & black 
hook-up wire, solder 


with readings varying between 1.2V 
and 1.4V. 

Once you locate the area where the 
problem exists you will have to check 
for incorrect component values or sol- 
der bridges and the PC board etching 
for shorts or open circuits. sc 


RESISTOR COLOUR CODE: 


No. Value 


1 1MQ 
= 100kQ 
1 22kQ 
10 10kQ 
1 4.7kQ 
1 3.3kQ. 


DDODOOO O 


4-Band Code (1%) 
brown black green brown 
brown black yellow brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 
orange orange red brown 


5-Band Code (1%) 

brown black black yellow brown 
brown black black orange brown 
red red black red brown 

brown black black red brown 


yellow violet black brown brown 


orange orange black brown brown 
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In this concluding chapter in our series on 
cathode ray oscilloscopes we discuss the diode 
bridge switches used in UHF sampling scopes, 
accurate feedback A/D converters & random 
equivalent time sampling. We also look at some 
of the applications of 50GHz scopes. 


By BRYAN MAHER 


Last month, we discussed the broad 
principles of equivalent time sam- 
pling. We saw that UHF sampling 
scopes dispense with input attenuators 
and, as a consequence, can only han- 
dle a very limited range of signal am- 
plitude. 


ELECTRONIC 
‘SAMPLER 
[1 


ANALOG А 
SIGNAL O 
N 
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Now let us continue with the cir- 
cuit techniques used in these UHF 
scope samplers. 

Scopes using sequential equivalent 
time sampling don’t need fast sam- 
pling rates because they accumulate 
sufficient samples over hundreds or 


AMPLIFIER 
A2 


A/D 
CONVERTER 
кз 


thousands of triggers and signal passes. 
But the faster the sampler runs, the 
sooner the signal and its changes will 
appear on the screen, One of the 
world’s fastest scopes, the Tektronix 
11801, has a sampler which runs at 
up to 200kS/s. 

This demands an incredibly short 
sampling interval of only 10 femto- 
seconds; ie, 10fs (1fs = one millionth 
of a nanosecond)! So how does this 
scope achieve such a short sampling 
time? 

We recall from the previous chapter 
that UHF oscilloscopes use an elec- 
tronic sampler switch (IC2) right at 
the input terminal, as shown in the 
block diagram of Fig.1. Periodically, 
the strobe signal closes IC2 momen- 


TO BITMAP 
AND 
‘SCREEN 


Fig.1: placing the sampler right at the input terminal 
allows the use of a lower bandwidth analog amplifier 
(A2), because the sampler transforms the ultra-high 
input frequency down to a lower frequency at W. 


Fig.2: а 4-diode bridge acts as a sampler switch, because the 
voltage at B mirrors any voltage applied at A. Early systems 


used analog feedback. 


tarily and during that very short sam- 
pling interval, the input signal quickly 
charges holding capacitor C1 through 
resistor R1. 

Next, the strobe signal opens IC2 
and holds it open for typically 5us. 
Capacitor C1 holds the charge, giving 
the A/D converter ample time to digi- 
tise the voltage sample. The resultant 
digital word is then stored in RAM. 

CMOS switching gates are far too 
slow for this job, because in the “on” 
condition, they store a considerable 
charge of electrons. These take time to 
remove, to change the gate to the “off” 
condition. By contrast, gallium arse- 
nide (GaAs) diodes trap very few elec- 
trons while conducting. The less elec- 
trons held within the semiconductor, 
the faster they can be swept out to 


change from the on condition to the 
off condition. 


Diodes as switches 

How are diodes used as switches? 
The answer lies in a bridge circuit 
devised in the 1950s, as shown in 
Fig.2. The input signal is fed in to 
point A. For the off condition (which 
is most of the time), the differential 
strobe drive X,Y is inactive and all 
diodes are biased off. They are held 
nonconducting (ie, reverse-biased) by 
the positive DC supply V+ applied 
through resistor R2 to point H and by 
thenegative supply V-applied through 
R3 to point J. 

To take a sample, the strobe genera- 
tor creates a very short negative pulse 
at X, sufficient to overcome the posi- 


tive bias at H. Also it produces an 
equal but positive pulse at Y, enough 
to overcomes the negative bias at J. 

Now with] positive and H negative, 
all diodes slam into full conduction, 
passing DC current from J to Н. 

But here is the vital idea. Provided 
all diodes are identical, the forward 
voltage drops J-A, J-B. A-H, B-H are all 
equal. So the upward flowing cur- 
rents force points A and B to be al- 
ways at the same potential. If no ana- 
log signal is applied at A, then, by the 
circuit balance, A and B will be at 
zero potential. 

Now let’s apply some input signal 
at A. When the strobe drive jolts the 
diodes into conduction, the diode cur- 
rents will still force B to have the 
same voltage as the input signal at А. 
We say that B mirrors whatever is 
applied to A. 

This voltage at B charges holding 
capacitor C1 through resistor К1. 
That's equivalent to a closed switch 
between A and B, isn’t it? 

The moment the strobe drive at X 
and Y ceases, the four diodes instantly 
become nonconducting. A and B are 
now completely isolated, equivalent 
to an open switch. Capacitor C1 holds 
the sample of the input voltage long 
enough for the A/D converter to digi- 
tise it and store it in RAM. 


Integrated GaAs diodes 


Inall diode samplers, the diode for- 
ward voltage drops should be low and 
equal. And they must have identical 
fast switching times. For best results, 
Gallium Arsenide (GaAs) diodes are 
integrated on a thin film substrate. 


This Tektronix TDS820 
scope has a passband 
from DC to 8GHz 
without the delay line. 
Maximum sampling 
rate is 50kS/s on both 
input channels. The 
A/D converter digitises 
all signals into 16,384 
decision levels, using 
14-bit digital words. 
This provides increased 
accuracy in maths 
calculations and 
smoother screen traces. 
Equivalent timebase 
speeds can be 20ps/div 
to 2ms/div. 
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To keep the large strobe drive sig- 
nals out of the sample to the A/D 
converter, the positive and negative 
pulses at X and Y must be truly differ- 
ential. They must have exactly the 
same amplitude (but be opposite in 
polarity) and must rise and fall pre- 
cisely together. 

This is achieved by transformer T1. 
If the strobe pulses X and Y are exact 
mirror images of each other, T1 has no 
effect. But should the positive pulse 
at Y be smaller than the negative pulse 
at X, transformer action in T1 will 
raise the positive and diminish the 
negative, until they have equal but 
opposite amplitudes. Similar action 
occurs should the pulse timings be- 
come unequal. 

The very short sampling interval 
(needed to sample ultra high frequen- 
cies) reduces the sampler efficiency. 
That means C1 holds a smaller charge 
and the lower sample voltage fed to 
the A/D converter results in errors 
and noise in its digital output. 


T alis 
Fig.3: digital feedback raises the sampler efficiency and compensates for non-linearities. 


To raise sampler efficiency, manu- 
facturers first used positive analog 
feedback, which we show as FB on 
the righthand side of Fig.2. 

A feedback amplifier G charges ca- 
pacitor C2 to a voltage greater than 
C1. So from point Z the A/D converter 
was fed by a voltage larger than the 
sample at B. But this system required 
critical adjustment and was somewhat 
nonlinear. 


Digital sampler feedback 


Great improvements resulted from 
the introduction of digital feedback 
sampling systems in 1987 in the 
Hewlett Packard HP54120 oscillo- 
scope. In Fig.3, the sampler bridge 
A-B is followed by a matched analog 
amplifier (A2) and a 12-bit A/D 
converter. This produces digital data 
at N which is fed to microprocessor 
M. 

Software running in this computer 
dynamically adjusts the feedback loop 
to increase the system gain and auto- 


v 


Fig.4: in a two-diode sampler, an integrated GaAs diode pair deposits 
charges on holding capacitors CN and CP proportional to the analog 


signal at A. 
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matically compensate for sampler non- 
linearities. This more exact solution, 
expressed in a longer 14-bit digital 
word output from the computer at Z, 
is recorded in the RAM. No adjust- 
ments are necessary, as the system is 
automatically controlled by the soft- 
ware. 

A positive feedback system is 
formed by feeding this 14-bit data from. 
Z to a 14-bit D/A converter which 
converts the output digital data back 
to an analog signal at P. This is fed 
back to the sample hold capacitor at 
W. That raises the efficiency of the 
sampler, allowing it to be placed right 
at the scope’s input terminal. This 
way the scope bandwidth is not di- 
minished by any front end analog 
amplifiers. 


Two diode sampler 


Because two integrated diodes are 
easier to match than four, Hewlett 
Packard frequently uses a 2-diode sam- 
pling gate as shown in the block dia- 
gram of Fig.4. Normally both diodes 
are biased off by the supply voltage 
applied through R2 and R3. 

To take a sample, the differential 
strobe signal momentarily overcomes 
the back bias, driving the diodes into 
conduction with their forward imped- 
ances equal. In this state, the diodes 
deposit charges on holding capacitors 
Cy and Ср proportional to the voltage 
of the input analog signal at A. 

After the strobe pulse has gone, 
those two capacitors hold the differ- 
ential sample voltage long enough for 
the A/D converter to digitise the sam- 
ple and store the data in the RAM. 

As before in Fig.2, the equalising 
transformer Т1 keeps the strobe pulses 
Xand Y truly differential. Digital feed- 
back, similar to that in Fig.3, raises 
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Fig.5: the SAR A/D converter (a) generates a 14-bit digital word in IC2. IC4 
converts this word back to analog voltage V2 for comparison with the input 
sample V1 in comparator IC1. IC2 then adjusts that digital word (b) until 
V1 = V2, within one LSB. 
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Fig.6: a delay line allows time for the trigger and strobe electronics to operate 
so that sequential equivalent time scopes can display signals at or before the 
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Fig.7: the random sampler (a) free runs continually and 
the time between the trigger and each sample is recorded. 
The scope reassembles all those samples (b) into a display 
equivalent to the input signal. 
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the sampler efficiency and corrects 
non-linearities. 

All feedback sampling systems re- 
quire the input signal to be repetitive. 
For that reason, they can only be used 
in equivalent time scopes and never 
in real-time oscilloscopes. 


Feedback A/D converters 


As we noted in the previous chap- 
ter in this series, the sampling rate 
and bandwidth are related only in 
real-time scopes but not in equivalent 
time oscilloscopes which therefore 
may sample comparatively slowly. The 
sampling rates are usually between 
40kS/s to 200kS/s. 

This gives them the luxury of more 
time to digitise the signal. Therefore 
14-bit feedback type A/D converters 
may be used, giving much greater 
accuracy in maths calculations and 
smoother traces on the screen. 

Feedback A/D converters use a com- 
pletely different approach to the 
digitisation process, compared to the 
flash converters we saw earlier in this 
series. But the input analog signal must 
be repetitive. 


SAR A/D converters 


The Successive Approximation Reg- 
ister or SAR A/D converter is one fa- 
voured type, which we show in 
Fig.5(a). 

The signal sample, after amplifica- 
tion in A2 (in Fig.1), is now called V1. 
IC2 is the SAR or Successive Approxi- 
mation Register, a complex integrated 
circuit which contains a microproces- 
sor control section and 14 parallel 1- 
bit programmable registers, one for 
each output bit. Bit 1 is the MSB (most 
significant bit) and bit 14 is the LSB 
(least significant bit). CLK is the sys- 
tem clock. 

In Fig.5(a), the 14-bit output digital 
word from the SAR goes via 14 paral- 
lel lines to an output latch IC3. This 
digital data also goes around in a feed- 
back loop to a 14-bit D/A converter 
ICA, which reconverts that data into 
an analog voltage V2. This feeds into 
the positive input of comparator IC1. 

The output of IC1 is at logic 1 level 
if V2 > V1, or logic 0 if V2 « V1. The 
aim of a feedback A/D converter is 
easy to see. The computer within the 
SAR produces a 14-bit digital word 
and compares its reconverted equiva- 
lent value, V2, with V1 in IC1. 

As a result of that comparison, on. 
each clock pulse the SAR modifies its 


14-bit word to one that will reconvert 
in IC4 to a new value of V2, which is 
closer to V1. So, in stepwise fashion, 
the 14-bit digital word approaches the 
value which truly represents the sam- 
ple input V1, as we illustrate in 
Fig.5(b). 

Let's look at just the first three steps 
in detail. Initially, latch IC3 is disa- 
bled, to isolate the converter from the 
RAM. АП 14 output registers are reset 
to logic 0. When the sampler has cap- 
tured a sample, it also issues the start 
command (SC) to IC2. 

On the first clock pulse, the compu- 
ter in the SAR (IC2) sets the bit 1 
register (the MSB) to logic 1, giving 
digital word 10000000000000. D/A 
converter IC4 instantly converts this 
to V2 - 2.5V, as Fig.5(b) illustrates. 
Because V2 < V1, IC1's output will be 
at logic 0, so bit 1 is accepted as cor- 
rect. 

On the second clock pulse, the SAR 
sets bit 2 to logic 1, giving digital word 
11000000000000. That converts in IC4 
to V2 = 3.750V which is too large (ie, 
V2 > V1) — see Fig.5(b). Therefore the 
SAR resets bit 2 to logic 0, resulting in 
digital word 10000000000000. 

The third clock pulse now sets bit 3 
to logic 1, producing digital word 
10100000000000. IC4 immediately 
reconverts this to 3.125V, so V2 « V1. 
Therefore the computer accepts this 
bit as correct. 

Thisaction continues, moving down 
one register at each clock pulse. It sets 
the next bit to logic 1 and compares 
the reconverted V2 with V1. That bit 
remains set to 1, unless the resulting 
V2 is too large, in which case it's reset 
to 0. 

In this way, V2 approaches V1 ina 
sequence of successive approxima- 
tions, as we see in Fig.5(b). After 14 
clock pulses, the SAR has created a 
14-bit digital word equivalent to the 
analog sample V1, accurate to within 
1 LSB; ie, with an error of less than 
5V/21* = 5V/16,384 = 0.000305V. 
Latch IC3 is then enabled, recording 
that digital word in the RAM. 

Now the scope accepts another trig- 
gerevent; anew sample is taken, held, 
digitised, recorded and the whole 
process repeats. From this we see why 
feedback A/D converters can't run very 
fast. And of course, they require a 
repetitive signal. 


Delay lines 


When you trigger the scope inter- 
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Fig.8: a time domain reflectometry (TDR) test (a) for faulty 
connections at H. Normally the terminated line (b) divides 
the signal down to 0.5V continuously. But an open circuit 
(c) at H raises the voltage at X to 1V at time t2. Or (d) a 
short at Н drops the voltage to zero at t2. The product of 
time difference (t2-t1) and the signal velocity equals twice 


the distance from X to H. 


nally from some rising step (ie, the 
trigger edge part of your signal), you 
often want to display that section of 
the input waveform. But sadly, se- 
quential equivalent time sampling os- 
cilloscopes cannot directly display 
that trigger edge (and analog scopes 
can't either). 

The reason is illustrated in Fig.6. 
All signals suffer a propagation delay 
of 2-18ns in passing through the trig- 
ger takeoff, timebase and strobe gen- 
erator circuits. So with very fast sig- 
nals, the rising edge which triggered 
the scope is gone before the first sam- 
ple can be taken. 

To make the rising edge visible, the 
solution is to take the input signal 
directly to the trigger takeoff, at point 
T on Fig.6. The input signal must also 
be delayed by a few nanoseconds be- 
fore it enters the sampler diode bridge 
switch at A. 

Ordinary 500 coaxial cable can pro- 
vide the required delay, as signals 
travel in coax lines at about 66% of 
the speed of light in air; ie, 0.66 x 3 x 
105m/s = 200mm/ns. So two metres of 
coax cable would give a signal delay 
of about 10 nanoseconds. 

Scope manufacturers market spe- 


cial delay cables which provide de- 
lays up to 25ns. Some have a spiral 
inner conductor construction to slow 
the signal velocity, giving the required 
delay with a shorter length. 

Using these, many samples can be 
taken before, during and after that edge 
of the signal which initiated the trig- 
ger. It’s called displaying pretrigger 
information. 


Random equivalent sampling 


Some oscilloscopes use random, 
rather than sequential, equivalent time 
sampling. In this type of scope, the 
sampling bridge switch free-runs con- 
tinuously, regardless of whether a trig- 
ger event occurs or not. Again we 
assume that the input signal is repeti- 
tive. 

If a trigger is applied to the scope's 
external trigger terminal and it is in 
rm, then 


recording those samples. 

In Fig.7(a) we show six passes of 
the input signal, each associated with 
a separate trigger event T1, T2, T3, 
etc. On each pass, the scope takes one 
sample, S1, S2, S3, etc. The signal 
waveform period might be only 10ps 
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Eye diagrams are sequential traces of logic pulses. The amount of time jitter in 
the pulse train is indicated by the degree to which the centre eye is partially 


closed by fuzzy traces. 


in reality but triggers and samples are 
accepted at a much slower pace. This 
is because the scope must allow maybe 
Биз or even 50us for each A/D conver- 
sion. 

Each sample is digitised and the 
digital word which represents its am- 
plitude is recorded in RAM. In addi- 
tion, the time between each trigger 
and sample, such as t1 in the first 
pass, t2 in the second pass, etc, is also 
measured. The value of this time in 
picoseconds decides the address in 
memory in which that sample will be 
recorded. 

So each digital word held in RAM 
represents two pieces of information: 
the amplitude of the sample and its 
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timing with respect to the trigger. In 
Fig.7(a) we see just a few samples for 
clarity. In reality, hundreds or thou- 
sands of samples are taken, digitised 
and recorded. 

When enough samples are accumu- 
lated in the RAM, the display proces- 
sor assembles them all as many bright 
dots on the scope screen as we see in 
Fig.7(b). The vertical coordinate of 
each represents the amplitude of that 
sample and the horizontal position 
gives its timing with respect to the 
trigger. The combination displays the 
equivalent signal waveform. 

Butthe free-running sampler is usu- 
ally not in sync with either the input 
signal or the trigger. Therefore, sam- 


ples may be taken anywhere: before, 
during or after the trigger. Samples 
taken before the trigger give pretrigger 
information of the input signal with- 
out any need for delay lines. 

And because the sample timing is 
random with respect to the input sig- 
nal phase, this type of scope is insen- 
sitive to aliasing. 

However, there is a down side to 
random sampling. It's quite possible 
for many samples to have the same 
timing measured from the trigger 
event. Of all the samples taken, sup- 
pose 20 of these occur with the same 
timing after the trigger. They will all 
be recorded in the same address in the 
RAM. So 19 of those samples and 
digitisations are redundant and a 
waste of processing time, as they all 
will represent the same point on the 
displayed trace. So the scope must 
take more samples to make up enough 
for a smooth display. And of course, 
the input signal must always be re- 
petitive. 


Applications 

International telecommunications 
involves many satellites, each con- 
taining 15-50 transponders operating 
in the Ku 14-12GHz band and relay- 
ing 40,000 phone conversations. All 
float in geostationary orbit 42,000km 
high above the Earth's centre. They 
receive and retransmit strings of se- 
rial data generated by many different 
equipments in many countries. For 
all these to be compatible, interna- 
tional standards specify, amongst otlier 
things, how much time jitter in pulse 
trains is acceptable. 


The Tektronix 11801B 
50GHz scope can be 
expanded to 136 input 
channels using plug-in 
sampling heads in 
bandwidths up to 50GHz 
and 7ps internal risetime. It 
supports predefined masks 
for eye diagram 
presentation. The SD24 
plug-in sampling head 
produces a step voltage 
rising in less than 36ps for 
time domain reflectometry 
measurements. Equivalent 
timebase speed can be set to 
an incredible 1ps/div or it 
can be slowed down to 5ms/ 
div, in 1ps steps. 


One essential application of UHF 
scopes is to ensure compliance with 
these specifications. For this, com- 
munications engineers and techni- 
cians display strings of multiple 
superimposed digital pulses of their 
systems. They overlay many logic 1 
and logic 0 pulses. 

Inevitably, in real very fast systems, 
the pulse jitters with respect to the 
clock and this is displayed as an eye 
pattern on the scope. The more jitter 
present, the less clear space remains 
in the “eye” of the diagram. Standard 
templates are also displayed on the 
screen. If the eye area within the tem- 
plate remains clear, meaning not too 
much jitter, then that transmission will 
be accepted by the satellite. 


Time domain reflectometry 


Time Domain Reflectometry (TDR), 
another important application of fast 
sampling scopes, can find circuit faults 
by measuring signal reflection over 
picoseconds. 

In Fig.8(a) we see a 1V step signal, 
from a source A of output impedance 
Rs = 509, This feeds to some inte- 
grated circuit B which has an input 
impedance of Кт = 500. The connec- 


tion from A to B is through a conduc- 
tor pair which also has a characteris- 
tic impedance of 50Q. We should re- 
member that at Gigahertz frequencies 
every wire is a transmission line. H 
may be a soldered joint on a board ora 
welded junction in leads within an 
integrated circuit. 

The 1V step occurs at time t1. Nor- 
mally the source impedance Rs and 
the terminating resistance Rz form a 
voltage divider with a division ratio 
of 2, so the scope displays a constant 
0.5V at point X as shown in Fig.8(b). 

Now let's suppose the junction at Н 
is faulty, leaving an open circuit at Н. 
Initially, the 1V step at time t1 must 
charge up the conductor's own self- 
capacitance. The conductor's 500 
characteristic impedance forms a volt- 
age divider with the source Rs, so at 
first the potential at X rises to only 
0.5V as we see in Fig.8(c). 

That 0.5V step travels as a signal 
from X to H, charging up the line as it 
goes. When it reaches the open circuit 
at H, the conductor is now charged, so 
the voltage at H can rise to the full 1V. 
This new voltage step at H, from 0.5V 
to 1V, travels as another signal back 
from H to X, lifting the voltage along 


the line to 1V as it goes. 

Eventually itreaches point X at time 
t2 and only then does the scope dis- 
play the voltage step up to1V as shown 
in Fig.8(c). 

Signals travel in parallel conduc- 
tors at velocities between 0.25mm/ps 
to 0.29mm/ps. So from the time dif- 
ference (t2 - t1) we can calculate the 
distance from X to the open-ended 
break at H and return. 

On the other hand, if the fault at H 
was a short circuit, the display on the 
scope would be like Fig.8(d). Only 
extremely fast sampling scopes can 
measure these picosecond time differ- 
ences. 


References: 

(1) HP 5952-0163 and Product Note 
54720A-2. 

(2) Tektronix publications 85W-8306- 
1, 85W-8218-0, 85W-8308-0, 55W- 
10416-2. 

(3) G. Caprara: Encl. of Space Satel- 
lites; Eng.trans.Bay. 


Acknowledgement: thanks to Tektronix 
Australia and Hewlett Packard Australia 
and their staffs for data and some of the 
illustrations. 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 1GS/s real-time digitising rate plus a 
very rapid screen update rate, resulting їп 
a digital scope with display response of 
an analog scope, at an analog scope 
price. 


The TDS-200's are specifically designed 
to make general purpose waveform 
measurement, TV and video signal work 
much quicker, more reliable and versatile. 


Screen displays can easily be down 
loaded to а PC using the TDS-200's 
optional serial/parallel/GP-B interface, 
the TDS2CM. 


2 models are available: 
TDS210: 60MHz at $1395 extax & 
705220: 100MHz at $1995 extax 


‘Value for Money 60MHz & 100MHz Scopes | 


Tektronix’ new TDS-200 Series scopes are affordable, compact, general purpose 
digital storage scopes that offer more additional facilities than any analog scope. 


TDS-200 Series Features - 

* 2 Channels plus viewable Ext. Trigger 

* 1GS/s Real-time sampling/channel 

* Full Dual Timebase with zoom 

* Auto Setup: one button autoranging 

* Cursor Measurements 

* Automatic Measurements:Frequency - 
Period - Cycle RMS - Mean - Pk-toPk 

* Reference Waveform Memories 

* Display Modes: Dots - Line - Persistence 

* Bright, Fast Response, LCD Display 

• Variable Hold-off 

* Optional Interface: RS-232, Parallel & 
GPIB. 
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RADIO CONTROL 


BY BOB YOUNG 


A fail-safe module for the 
throttle servo 


This month, we present a versatile in-line 
fail-safe module suitable for all brands of 
R/C equipment. It will provide preset servo 
pulses for the throttle in the event that all 


signal is lost. 


In this month’s column, we will 
look at what is probably best described 
as the first of the projected plug-in 
modules for the Mk.22 system. It is an 
in-line fail-safe module. It simply 
plugs into the line between the re- 
ceiver and any positive pulse servo. 
In the event ofa loss of signal from the 
receiver, the fail-safe automatically 
detects the signal loss and generates 
an output pulse of the correct voltage 
and pulse-width. 

The fail-safe pulse width can be 
preset viaa potentiometer to any point 
between 1-2ms. It is mainly intended 
as a throttle fail-safe but could be used 
for any or all of the servos in a model. 
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In the latter case, you will need a fail- 
safe module for each servo. 

Particular attention has been paid 
to compatibility with imported radios 
as this module fills a very definite 
market need. 

The rationale behind a fail-safe 
throttle module is quite simple. Mod- 
els travelling at 100km/h or more rep- 
resent a serious risk to themselves 
and bystanders if control is lost. As 
kinetic energy or impact force is pro- 
portional to the square of the velocity, 
it is apparent that any reduction in 
the speed will reduce the impact. 

Halve the speed and quarter the 
impact. Halve it again and you have 


cut the impact to one sixteenth of the 
original figure. Here we are talking 
very worthwhile savings. Motors and 
radios have much more chance of sur- 
vival in crashes at greatly reduced 
speeds. 


History of fail-safes 

So a fail-safe throttle is a very good 
thing. In the past I have discussed 
PCM radios with their built-in fail- 
safe systems and have stated that fail- 
safe as a concept was disproved back 
in 1964 by Phil Kraft. 

Allow me to elaborate on this con- 
tradiction. There are two forms of fail- 
safe. The first detects signal degrada- 
tion and locks out all input when the 
signal falls below a predetermined 
level. At this point, all the servos run 
to preset positions, until usable signal 
levels are once more detected. 

The second system looks for a com- 
plete loss of signal and then, and only 
then, runs the servos to the preset 
positions, restoring control upon the 
receipt of any signal input. 

Now Phil Kraft’s great discovery, 
like all great discoveries, was very 
simple and self-evident, once it had 
been made. Phil discovered that a 
snatch of control was better than no 
control at all! An occasional snatch of 
control has saved many an otherwise 
doomed model. 

Prior to Kraft's discovery, all of the 
pioneer proportional systems were fit- 
ted with a lockout fail-safe. As soon as 
even mild interference was encoun- 
tered the system went into lockout 
and control was lost until some nebu- 
lous time, the duration of which only 
the gods knew. 

Fail-safe very quickly became 


known as that circuit which neutral- 
ised the controls on the way to the 
crash, Digital proportional systems 
began to smell a bit off to the astute 
R/C buff until Kraft realised the flaw 
in the design approach. 

His company produced a set which 
featured no fail-safe and the pilot was 
left to his own devices to fight his way 
through the effects of the interference. 
The effect was magical and the mod- 
ern digital proportional system was 
born. 

The university graduates who de- 
signed the first generation PCM sys- 
tems had either never heard of or had 
forgotten about Phil Kraft. Apparently, 
they could not be bothered reading 
the history of R/C development and 
rushed in with full lockout fail-safe 
systems, The first PCM systems were 
knownas “Programmable Crash Mode” 
systems by astute R/C buffs and PCM 
began to smell too. 

PCM systems still feature fail-safe 
but at least it can now be activated or 
deactivated by the operator. Never- 
theless, PCM still has a lingering air of 
decay about it. This is a shame really 
for the microprocessor has a great af- 
finity for signal processing and error 
correction and the results should in 
theory be better than PPM. 

The Silvertone fail-safe module is, 
on the other hand, a signal loss detec- 
tor. The fail-safe action is controlled 
by a pulse omission detector (POD) or 
missing pulse detector. This requires 
a complete absence of signal for a 
period of 500ms before triggering the 
fail-safe action. 

Control is restored immediately 
upon receipt of the incoming signal; 
no lockout, just good safe practice. 


Circuit description 


The circuit shown in Fig.1 is based 
on a single 4011 quad 2-input NAND 
gate package and while it looks fairly 
simple there are number of circuit 
functions with some NAND gates hav- 
ing more than one function. 

The first function has already been 
mentioned ard is a POD or “pulse 
omission detector”. Other branches of 
electronics would refer to this as a 
“missing pulse detector. This func- 
tion is performed by IC1b, diode D3 
and capacitors C5a & C5b. 

Then there is the frame rate genera- 
tor (an oscillator) involving IC1a & 
ICd and a monostable involving IC1c. 

Now let's go through the circuit op- 
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Fig.1: this circuit is essentially a “pulse omission detector”, otherwise 
referred to as a “missing pulse detector”. This function is performed by 
1С1Ь, diode D3 and capacitors C5a & C5b. If signal is missing, a preset 
servo signal is generated by the frame rate generator (an oscillator) 
involving 1С1а & ICd and a monostable involving 1С1с. 


eration. A 2-input NAND gate requires 
both of its inputs to be high for a low 
output. We use this characteristic to 
enable or disable oscillators or to gate 
signal through the circuit. 

The signal input from TB2 is de- 
rived from any normal R/C receiver 
(positive pulse output) in either AM 
or FM, PPM or PCM format. TB2 is a 
normal servo plug and simply plugs 
into the receiver channel desired. 

NAND gates IC1b and IC1c provide 
the normal straight-through path for 
the positive servo input pulse. As pin 
5 of IC1b, is tied high, the gate inverts 
the positive input pulses and thereby 
discharges capacitors C5a & C5b via 
diode D3. This is the “pulse omission 


detector”. C5a & C5b are charged via 
the 470kQ resistor R4 and need to be 
continually discharged via D3 for nor- 
mal servo operation to be maintained. 

Since C5a & C5b are normally kept 
discharged by diode D3, they also hold 
pin 13 of IC1d low and thus keep it 
disabled. The master clock is thus ren- 
dered inoperative. 

1С1с inverts the signal from IC1b 
and the normal positive-going pulse 
appears at the signal out pin of TB1. 
The servo is plugged into this socket. 


Master clock generator 

Gates IC1a and IC1d form a free- 
running multivibrator which gener- 
ates the frame rate master clock. This 


The fail-safe module is available as follows: 


Fully assembled module complete with servo leads 
Complete kit with PC board and servo leads .... 


PC board only .. 


When ordering, purchasers should nominate the R/C system they are using. 
Postage & packing for the above kits is $3.00. Payment may be made by 
Bankcard, cheque or money order to Silvertone Electronics. Send orders to 
Silvertone Electronics, PO Box 580, Riverwood, NSW, 2210. Phone/fax 
(02) 9533 3517. 
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Fig.2 (left): the component 
overlay diagram for the PC 
board. Most of the parts are 
surface mount types. Note: 
board shown approximately 
170% actual size. 


Right: this larger than life-size 
view shows one of the 
prototype fail-safe modules. 
Normally it would be fitted 
with heatshrink sleeving before = 
being installed in the model. 


is set by resistors R6 & R7 and capaci- 
tor C3 to approximately 20ms. 

If the incoming pulse at TB2 disap- 
pears, capacitors C5a & C5b charge via 
Ка and pin 13 of IC1d goes high. This 
allows the master clock to start run- 
ning. 

IC1c, VR1, R5 and C4 form a half- 
shot or monostable pulse generator. 
This generates a positive pulse which 
may be set anywhere between 1 - 2ms 
with VR1. 

Thus with no input at TB2, the out- 
put of IC1b will be high and ICic's 
output will be the internal generated 
signal, This is a perfectly normal posi- 
tive servo driving pulse with a width 
between 1-2ms, set by VR1. 

Diode D1 serves a triple purpose. 
First, it protects against reverse volt- 
ageon the supply rail. Second, it serves 
to drop the supply rail to the IC by 
0.6V. This is a very important point 
when using some imported receivers. 
These receivers can have an output 
pulse as low as 2.5V which means 
that the 4011 may not switch reliably 


SPECIAL KEY 
NORMAL KEY 


655 656 657 


because the input pulse never reaches 
half rail. The 0.6V across D1 elimi- 
nates this possibility. 

Third, it can serve to isolate a 
backup battery, a point we will exam- 
ine later. 

This version is known as Mode 1 
and is the preferred option. It is sim- 
ple to build and simple to install and 
operate. The kit is all surface mount 
and comes with the PC board and all 
the components. The component over- 
lay for the PC board is shown in Fig.2. 

If you have not assembled a surface 
mount PC board before, I suggest that 
you refer to the article on "Working 
with Surface Mount Components" in 
the January 1995 issue of SILICON CHIP. 

When you have assembled the 
board, just plug it into the servo lead, 
set the desired fail safe point on the 
servo and go and have fun. 


Other versions 

The above version is simple and 
uncomplicated. At least, the design 
was simple before the "what if?" bri- 


мою изе мое мат жою иш 


604 605 607 608 609 
649 650 651 653 649 654 


мю 


60 
655 


Fig.3: this diagram. 
illustrates a 
modification 
which has been 
made to the 
Silvertone 

656 657 keyboard to cope 

on 612 with the problem 
of paired slots. It 

is involves the use of 
an additional key. 
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gade got hold of it! As is my usual 
practice with any new design, I give 
prototypes to various people for test- 
ing and evaluation and such was the 
case with the prototype fail-safe mod- 
ules. 

No sooner had the first prototypes 
gone out than the phone rang and the 
wail went thus. "It doesn't work ifthe 
battery falls out of the model!" 

Thad no sooner put the phone down 
and the next wail came in: “what hap- 
pens if the battery shorts out to the car 
chassis and the car catches on fire and 
the battery goes flat?” 

Looking back on the whole affair, I 
guess it serves me right for calling it a 
fail-safe module. I should have given 
it another name like throttle shut-off 
or something equally simplistic. 

Now we come to the messy bit. To 
begin I must say that no circuit de- 
signer can protect people against their 
own stupidity. Batteries should not 
short out to the car chassis or leads 
become disconnected. Correct instal- 
lation requires leads to be taped and 
batteries and receivers to be wrapped 
in foam. 

However, cells do fail and batteries 
do go flat so the criticism does have 
some validity. The solution was the 
provision of points P1 and P2 on the 
board, 

This lets diode D1 serve its third 
purpose, which is to act as an isola- 
tion diode for a second battery. In this 
case, the positive lead of TB1 is taken 
to P2, Thus, if a “Y” or dual socket 
lead is plugged into the servo socket, 
the servo uses one socket and a sec- 
ond 4.8V battery pack (any capacity) 
is plugged into the spare socket. 

This calls for another switch har- 
ness to stop the second pack going flat 
when the set is not in use. Diode D2 
was added for the same reasons as D1. 
Again it’s simple and easy to manage. 
Using a standard receiver pack, multi- 
ple fail-safes (for other channels) could 
be run in parallel with no problems. 
This arrangement is known as Mode 
2. 

‘The “what if?” brigade were aghast 
at this solution! Anothe: battery and 
another switch! All that weight and 
two switches to switch on and off. 
What if you forget to charge the bat- 
tery or switch the switch? 

Here we come to the main objection 
to these people. They expect others to 
look after them and will not face the 
consequences of their own actions. 


How did they think I was going to 
move the servo when the main re- 
ceiver battery has fallen out of the 
model or caught fire or disappeared in 
a puff of smoke? 

By now the reader has begun to 
realise that there is no end to this 
game but I had to have one more try 
just out of cussedness. 

In this case, the solution is to add 
R1 & C2 and change the back-up bat- 
tery to a 3-cell button pack of any- 
where between 50-500mA.h capacity. 
As there is not enough voltage to tol- 
erate the diode voltage drop through 
diode D2, the positive servo socket 
lead must be taken directly to P1. This 
is known as Mode 3. 

Now the back-up battery charges 
automatically from the main receiver 
battery at a rate set by R1. This rate 
can be very low and I have found 3- 
5mA quite adequate. I cannot do any- 
thing about the second on/off switch 
which incidentally should go into the 
servo lead in this mode. This allows 
the Rx battery to charge the back-up 
battery without the drain from the 
servo. Just switch the Rx on a few 
minutes before the fail-safe. 

However, there are a few catches to 
this system too. As I said there is no 
end to this game once you start. 

The smaller the battery, the less 
number of servo actions possible be- 
fore the battery goes flat. As all throt- 
tle movements come from the back- 
up battery itis possible to exhaust this 
battery and leave yourself without a 
throttle, Actually, the battery recovers 
quickly and 20-30 seconds is usually 
enough to get another servo move- 
ment. 

If the back-up battery is too large it 
will take too much power from the 
main battery to charge it, so compro- 
mise is the order ofthe day. A 100mA.h 
button cell pack is a good compro- 
mise. 

There is one more problem in that 
the servo current drain will also influ- 
ence the number of movements avail- 
able. A rough servo with a poor motor 
will require a larger current than a 
good servo. 

“But what if... .?” Irapidly became 
tired of this game. I recommend the 
Mode 1 version of this fail-safe. No, it 
won't save the model if it is attacked 
bya cruise missile ог a demented spar- 
row hawk but it will give you extra 
insurance against total loss ofa model 
if there is a serious loss of signal. SC 


edback On Previous Articles 


The February 1997 article evoked an 
unusually large amount of comment, most 
of which was favourable. However, some 
people (mostly trade) still refuse to believe 
that transmitter intermodulation presents 
a real problem and have commissioned 
further testing by independent organisa- 
tions which is fine by me. The series of 
articles presented in February, March and 
May 1997 will stand or fall on their own 
merit in light of further testing. 

On another level, Wal Gill from Coff's 
Harbour (NSW) sent down a worthwhile 
suggestion for an added safety feature for 
the keyboard described in the February 
issue of SILICON CHIP. Wal found my de- 
scription of the function of the paired slots. 
(601-614) a little ambiguous so he sug- 
gested making available a special key with 
the window moved 14mm higher for use in 
the paired slots. These keys are to be re- 
served for the exclusive use of the 646-659 
frequencies. 

Anadditional row of numbers from 646- 
659 should be printed on the keyboard 
14mm above row 601-630 which coin- 
cides with the existing key window. Thus, 
when a normal key is inserted in 608 for 
example, the number 608 appears in the 
window. If, however, a special key carrying 
the number 651 is inserted, then the figure 
606 is masked off and the correct number 
(651) appears in the window, thereby elimi- 
nating the ambiguity. Fig.3 illustrates the 
concept. 

Well done Wal. | love constructive stuff 


like this. Complain about the shortcom- 
ings and then present the solution. The 
modified keys will be available by the time 
this column appears in print. 

Another reader, Renee Jackson from 
Deniliquin, NSW, has sent in the story of 
her latest creation along with the pictures. 
The model is а "363" Delta with modified 
control surfaces and a cockpit and fairing 
added. It is powered by a “rather tired” 
0.S. 40H motor. The model is fitted with a 
Mk.22 Tx and Rx with Hitec servos and a 
prototype Silvertone fail-safe module on 
the throttle. 

The Tx setup is for "delta-mix" on 
elevons with a standard rudder and throt- 
tle. Гат told that it flies a gentle as a lamb, 
with a very docile stall, and is quite forgiv- 
ing to fly. Nice to see someone using some 
ofthe more advanced features of the Mk.22 
to full advantage. 

Another reader, Anthony Mott of Black- 
burn (Vic), is using one of the very ad- 
vanced (or more unusual) features of the 
Mk.22 system. Anthony is building a sub- 
mersible with a twisted pair umbilical cord 
in place of the RF modules. To date he is 
Successfully running with 40 metres of 
cable with no problems. 

So as you can see, the Mk.22 has found 
its place in the R/C field. The hard-wired 
encoder/decoder feature is a big hit with 
the non-modelling fraternity. Mk.22 en- 
coder/decoder modules have found their 
way into a myriad of control systems in a 
wide variety of forms. 


This model from Renee Jackson of Deniliquin, NSW, is a “363” Delta with 
modified control surfaces and a cockpit and fairing added. It is powered 


throttle. 


by an O.S. 40H motor and is controlled by a Silvertone Mk.22 Tx and Rx, 
with Hitec servos and a prototype Silvertone fail-safe module on the 
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A look at signal tracing, Pt.3 


Last month, we looked at the tuned signal tracer 
and described how it is used to troubleshoot a 
typical superhet valve radio circuit. This month, 
we look at the untuned signal tracer and 


describe how it is used. 


A signal tracer has the ability to 
intercept both RF and AF signals at 
many test points throughout a receiver. 
It can give an indication of stage gain, 
locate distortion and quickly lead the 
repairer to the trouble spot where the 
signal either stops or falters. 

And where the problem is intermit- 
tent, the ability to trace a signal is 
sometimes the only way to track down 
such a fault. The intermittent fault is 
the bane of every serviceman. It would 
be easy to write a whole article on this 


Y 3 y 
This simple untuned signal tracer was constructed by the author from a couple 
of kits for about $30. Note that it uses separate audio and RF probes whereas the 
unit described in this month's SILICON CHIP uses a single probe for both jobs. 


78 SILICON CHIP 


subject but a brief summary must suf- 
fice. 

The word intermittent tells most of 
the story. An intermittent fault — be it 
total loss of signal, a drop in level, 
distortion, instability, or any combi- 
nation of these — can appear quite 
spontaneously, for no obvious reason. 
And then it will often disappear just 
as mysteriously. 

Often, it will be due to a faulty 
connection somewhere. Inside an old 
paper capacitor is a common location 


but it can be in almost any component 
in the chassis or simply due to a poor 
solder joint. 

Another characteristic of intermit- 
tent faults is that they are often quite 
sensitive to movement (mechanical 
shock), temperature and/or sudden 
electrical changes. Switching the set 
off and on again will often cure ап 
intermittent fault, for example, if only 
temporarily. 

Insome cases, the fault is extremely 
sensitive to even the slightest changes. 
In this situation, touching a meter prod 
on almost any part of the circuit can 
cure the fault. The same applies to a 
signal tracer probe; connect the probe 
to troubleshoot the circuit and the 
fault will vanish. Indeed, this type of 
fault can be very frustrating. 

The only practical solution is to get 
in first. You connect the tracer probe 
while the set’s behaviour is normal, 
set the level as appropriate and wait. 
And the logical spot to start is close to 
the middle of the set, near the detec- 
tor or first audio stage. 

When the fault occurs, the direc- 
tion to follow will be obvious. Shift- 
ing the probe will probably cure the 
fault, in which case you simply wait 
for the next failure. It may take some 
time but your patience will eventu- 
ally be rewarded and you will be able 
to track down the location of the fault. 

Generally, the more facilities there 
are on the tracer, the better are your 
chances of finding the fault quickly. 
Unfortunately, there are not many sig- 
nal tracers like the Healing Dynamic 
Signalizer described in last month’s 
story. They were mainly bought by 
service technicians, which is another 
way of saying that there may not be 
many around today for vintage radio 
enthusiasts to find and use. 

The old Healing Dynamic Signalizer 


is а fairly good tracer and is particu- 
larly useful because of its ability to 
accurately tune a wide range of fre- 
quencies. 


The untuned tracer 


There is another type of signal tracer 
that is quite useful and that is the 
untuned tracer. Whereas the tuned 
type can home in on any chosen radio 
frequency, the untuned tracer simply 
accepts a much broader range of fre- 
quencies. 

Reduced to its simplest form, a sig- 
nal tracer would consist of a pair of 
high impedance headphones and a 
small mica capacitor to block high DC 
voltages. This sort of device could be 
used to troubleshoot audio circuits by 
tapping in at various points along the 
signal chain. Such a simple device 
would have definite limitations, how- 
ever. Most signals would be either too 
low to hear or too high for the head- 
phones to handle, so a tracer of this 
type really isn't of much use. 

The simple tracer just described can 
be made a little more versatile by add- 
inga diode to the probe. It could then 
be used to detect radio frequency RF) 
signals in radio circuits. Once again, 
some receiver test points may not pro- 
duce enough energy to make audible 
sounds in the headphones, while oth- 
ers may be too high for comfort. The 
low input impedance of such a tracer 
would also load RF circuits and detune 
them, thereby giving misleading re- 
sults. 

However, during the early days of 
radio, the few signal tracers in use 
would have mostly been simple home- 
made devices, just as described above. 
Anothertype was constructed in much 
the same way as a 1-valve headphone 
receiver, with the probe connecting to 
the grid of the valve via a small cou- 
pling capacitor. While this arrange- 
ment would provide some amplifica- 
tion, it was still very crude and had 
many limitations. 

To sum up, such simple signal trac- 
ers are frustrating to work with and 
leave much to be desired because of 
their inadequate design. 


Design requirements 

To be really useful, a signal tracer 
must have an RF probe that does not 
unduly load the circuit to which it is 
connected. It should also have ampli- 
fying stages (both RF and AF), a gain 
control and a loudspeaker. These 


Haathkhit RF SIGNAL GENERATOR 
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A radio frequency (RF) generator can be used in conjunction with a signal tracer 
to identify the frequency of an unknown IF transformer. You simply couple the 
signal generator to the primary winding of the IF transformer and the tracer to 
the secondary. The signal generator is then adjusted for maximum response 


would be the minimum specifications 
for a simple signal tracer. 

Building such an outfit is relatively 
easy, especially if one builds a transis- 
torised version rather than the tradi- 


The construction details for this 
simple untuned signal tracer are given 
in this month's SILICON CHIP. It can 
trace both audio and RF signals in 
valve and solid state circuits. 


from the tracer and the frequency read directly from the dial. This photo shows 
the generator's dial set on 455kHz, a common IF. 


tional valve type. I recently had a go at 
makinga unit from a couple of kits (an 
RF probe kit and a low-power ampli- 
fier kit) and a reasonably effective 
tracer was produced for about $30. 

However, as an adjunct to this se- 
ries on signal tracing, SILICON CHIP 
has developed a complete signal tracer 
and the design is in this month's is- 
sue. This untuned unit is based on a 
couple of low-cost ICs and is suitable 
for tracing both RF and audio signals 
in old valve receivers. It is also suit- 
able for tracing signals in modern cir- 
cuitry. 

The controls simply consist of two 
3-position switches. One is a sensitiv- 
ity switch, while the other selects be- 
tween Audio, RF and Off. The probe 
plugs directly into a banana socket on 
one end of the case and you can use a 
short probe as shown in the article, or 
a probe at the end of a wire lead. 


Using an untuned tracer 

An untuned signal tracer is used in 
much the same way as a tuned tracer, 
as described last month. And although 
a simple untuned tracer can be used 
with a signal generator, a radio station 
usually makes a much more conven- 
ient signal source. 

For this reason, it is necessary to 
connect an aerial to the receiver to 
obtain suitable signals. In addition, 
the receiver must be tuned to a station 
ifa signal is to be traced through the 
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These 


transformers have tuned frequencies which vary from 175kHz to 


460kHz. An untuned signal tracer and an RF signal generator can accurately 


sort them out, 


set. In fact, it's a good idea to have a 
few dry runs with muted working re- 
ceivers to find the best test points. 

Although a tuned tracer can follow 
a signal from the aerial terminal on, 
one cannot expect that sort of a per- 
formance from an untuned tracer. In 
my locality, a 5kW transmitter just a 
few kilometres away dominates the 
scene. The receiver under test may be 
tuned to another station but when an 
RF probe connected to an untuned 
tracer is placed anywhere in the aerial 
coil circuit, the local station overrides 
the tuned signal. 

If the strong local station is used as 
the tuned signal, the probe will pick it 
up no matter where it placed. This is 
one disadvantage of the untuned tracer 
—unlike the tuned type, it is not selec- 
tive. 

In most locations, however, our sim- 


Old pen cases are ideal for making audio and RF probes. The unit at top uses 
a case from a "Texta" marking pen, while the unit at bottom is from an old 
ballpoint pen. 
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ple tracer would not be so overpow- 
ered and should pick up the tuned 
station at the control grid of the con- 
verter valve. In fact, if this section of 
the receiver is working, then quite a 
few stations should be heard at this 
test point. It is only a matter of tuning 
them in on the receiver. 

The next test position is at the plate 
of the converter valve. The signal 
should be much stronger here, due to 
the gain through that particular stage. 


Misleading results 

Ifa tuned tracer is being used it can 
also be tuned to the receiver's inter- 
mediate frequency (IF) and this too 
should be present at the converter 
plate. This check indicates that the 
local oscillator is functioning but this 
is something that an untuned tracer 
cannot do. If the oscillator is out of 


action, it will not be apparent until 
the probe is moved to the secondary 
of the first IF transformer where the 
signal will stop. 

This could easily lead you to be- 
lieve that the IF transformer was de- 
fective, whereas it could be the local 
oscillator that was at fault. For this 
reason, a thorough check of both cir- 
cuit sections would be required. 

As one can see, the untuned signal 
tracer has its drawbacks. But this little 
quirk only applies to superhets. Any 
regenerative or TRF receiver would 
be straightforward to test. 

Moving on, the signal should be 
heard at the control grid of the IF 
amplifier valve and it should be louder 
again at the plate connection. The 
tracer should then be able to follow 
the signal through the second IF trans- 
former to the detector. 

As mentioned last month, a notice- 
able loss of volume through the first 
IF transformer is normal and is caused 
by the loading effect of the RF probe. 

Once the signal has been traced to 
the detector, the tracer is switched to 
the Audio position. Remember that 
the audio signal first goes to the vol- 
ume control and if this control is fully 
backed off it will go no further. In fact, 
the receiver's volume control is a con- 
venient way of controlling tracer over- 
load while probing the audio test 
points. 

The valve control grids and plate 
connections are the obvious places to 
probe the audio stages. After checking 
afew working receivers it doesn't take 
long to get the feel of things and de- 
velop a systematic routine. 


Identifying IF transformers 


Provided you havean RF signal gen- 
erator, a signal tracer can also be used 
to identify the frequency of an un- 
known IF transformer. To do this, you 
couple the signal generator to the pri- 
mary winding of the IF transformer 
and the tracer to the secondary. The 
signal generator is then adjusted for 
maximum response from the tracer, at 
which point the frequency can be read. 
directly from the generator's dial. 

And that brings us to the end of this 
3-part series on signal tracing. If you 
build the tracer described in this is- 
sue, just remember that it is a rela- 
tively simple test instrument and has 
its limitations. However, provided that 
itis used correctly, it is a very useful 
troubleshooting tool. sc 


ALLNEW PRODUCT 


FLATBED SCANNER 600 ф/ 
003 тев Мел cous ESO 


+ 6004р, 4800 dpi interpolated 
* A4 scanning area 
+ Parallel port, no jumpers to fiddle with! 


+ Software included for Optical Character Recognition (OCR) photo editing an. 
multifunction document processing such as faxing and copying 
PLEASE LOGON TO- http://www.rle.nel.au for full specs for this scanner. 


4 WAY MONITOR SPLITTER 
Connect 4 VGA monitors to 1 
computer Great for seminars, S 


presentations, and schools 


8 WAY MONITOR SPLITTER, 
Connect 8 VGA monitors to 1 


computer Simultaneous T 399) (Ask for Conditions) 


For networking installation using BNC 50 ohm. 
‘coax cabling that are preassembled ready-to- 
use cables with BNC connectors at both end. 
BI twork Cable: 


IB | waterproof, airtight seal. 


15m Male-Male 
20m Male-Male 
30m Male-Male 
40m Male-Malo 
50m Male-Male .. 
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Microsoft Office 97 7 


MS PowerPoint 97 
MS Outlook 97 = MS Excel 97 
MS Access 97 «MS World 97 | 


p | 491119 216 x 308mm (А4) $12.95 PKTIO 


2 |: 15 XGA Digtal 05012801024 
1:17" XGA Digital MPRII 1600x1280 
ch St 


& GREAT SPECIALS 


MODE! 

33.6K bps Internal . 

33.6K bps External 

33.6K » Int. Voice/Fax modem .... $169 

33.6K bps Ext. Voice/Fax modem ... $179 

il Modems Austel 
50 hours FREI 

access when you purchase 
your modem from us! 


roved 
internet 


A4 LAMINATOR 


you can protect and preser 
your favourite documents 

~ up to M size, 

business cards, 

Tecipes, membership. 

cards, and other 

of paper thin objects in a 


А91118 216 x 303mm (A4) $89.00 PKT100 


MONITOR HANS} 
All on display at all Stores 


е 14" NL. 1024768 (028mm D.2\Full Scan . $279] 

|* 15" XGA Digital Low Radiation! 2801024 ee 

+17" XGA Digital MPRII 1280x1024 . $799] 
(026mm Dat Pih). 

+20" XGA Digital MPRII NEW! 

+21" XGA FLAT SCREEN NEW! 


5% H.D FLOPPY DISKS, 
1-9.... $3.50 10+. 


1-9.... $4.95 10+..... 


X17348 SB 16 Value PnP/3D Sound 
X17350 $8 32 Рр/30 Sound . 

X17392 S8 Value 00162-00287 
X17354 SB Performance CD32/8x-17 
X17404 SB ANE64/30 Sound ... 
X17364 SB Discovery CD32/Hex-Speed 
X17368 РОМА 4х CD-ROM Upgrade Kit 
X17396 OEM PnP Vibra 16 with DE 
X17394 OEM PnP Vibra 16 without DE 
Х17382 CD-Rom Writer 4210 


$4.75 


69 $ Ranver Ra Cn ings. 


ideal 28 for today's 
Viggo изен BONUS 7 FREE CD SOFTWARE 
TITLES: For Windows 98: 
Microsoft- Works & Money/ 
Encarta Sr Gol. (CD Sample? / 
Cinemania 97 /3D Movie Maker 
æ [Scenes on disk and Yellow & 

ex. Speed CD-ROM White Pages on CD-ROMs 
132° ee FAST ED EDO RAN со 


*Pentium Pro: 
Latest 430 Dr B. 30.4 pipeline, 
[SEE radable до Sui op Cpu) 


does not apply to Pentium Pros 
- 430 HX. 


Virge 
18° XGA bit 


Genuine Microsoft 
Ergonomic Mouse 

Ritron Mouse Pad ЫЫ 
Windows 95 104 K Er 

16-bit Sound Card -SB compatible 
Magnetic Shielded Speakers 
Windows 95 on CD (00S & 

3.11 for Workgroup available on request) 
We install Vet OEM Antivirus 
software $99 of bonus value 


100 Hours Free Internet 
Access From rie.net.au - 


When modem & system are purchased 

together Conditions A 
PARTS & 
LABOUR 


lium"" Pro 
елт ros cone wh 22Meg df Ram as standard 
wh A style motherboard, case and power supply 
А Portum " Motherboards cone ted wih 
258K Pbelne Cacho. 
ЕВЕ 


ОЧ ЫА tutorial 


FREE HOME DELIVERY а SETUP- 
MELBOURNE METRO AREA ОМ! 


(RIRST2YEAR ON-SITE) MELB MET AREA, 
lanufacturers Warranty apply for Monitor 


10+ 
$13 
549 
saa 
$37 
$69 
$65 


SUPA MOTHERBOARD UPCRADES| MEMORY 
CPU 


ам 30 p 
ам 72 pi 
ам 72 EDO 
6х86-133/168Р т 
6x86-200P* ... $17 
*512K Cache Motherboard. 


295| т 2омнаРС\ЛВА. 


133MHzPCV/ISA 
150MHzPCI/ISA 
166MHzPCU/ISA 


Pro 150MHz PCI/ISA . 


ойон instal 
CD-ROM d are Kodak hoc" 
16-bit Sound Card «Stereo Speakers «Software 

titles: For Windows 95: Microsoft- Encarta7/ 

Works & Мопеу/бой/ CD Sampler/ Cinemania 97/ 
BITS. 30 Movie Maker and Scenes on disk. 
25GB IDE HÍ 
3.2GB IDE HOS 
9 |SGBIDEHD ^ ^ iors 
2.1GB SCU2HD SPECIAL 
32GB SCU2HD SPECIAL 
42GBSCN2HD _ SPECIAL $1495 $1800 


[ESTABLISHED SINCE 1977. 10096 AUSTRALIAN OWNED А CN. 005 428 437 
VERMONT: RUNE Smeets 


RITRON COMPUTER SYSTEM 
EEF TAX 


Pentium "" 


Pro 200 . $1810 52208 


E) MEG RAM 91.3 GIG HD. 
VALUE! «144 MEG 35. FDD eMini or 
С Baby AT casing e2 SPG Ports e104 
Keyboard #14” SUPER VGA (1024 X 768) 
{028° DOT PITCH) Colour Monitor e 
Systems now fitted with PCI video cards. 
- Better performance value for the same 
price. ePentium Pro system comes with 
16MB of RAM and AT style case 8 P.S. 
АТХ case & PS. available as optional 


erra FREE 3 HOU} 


TRAINING COURSE (MELBAONLY] Y 

OR ALL COMP 

INCLUDING MULTIMEDIA SYSTEMS 
4 YEAR svsre ЙАА D 
Manufacturers Warranty appiy for Мой 
3 Months Consumables Warranty 
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Fax (03) 9562 8940. 
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oria, 3168 
Phe (03) 9543 7877 Fac(03) 409 6131 
MELB CITY STORE: 


STORE: 
48 ABecke St. Сау. 


5.30pmSat 9am -lpm 


Tax Exempt sales: 
RITRONICS WHOLESALE РЬ.(03) 9543 2166 Far. (03)9543 2648 
RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 
| World Wide Web Site: http://www.rie.net.au 

B E-MAIL: пе@пе. у 
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ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE. $ 


ide 


| POWER CONTROLLED 
REMOTE POWER SWITCH 


When connected to a modem, this low-cost 
project wil activate its 240V AC outlet when а 
pre-determined number of rings occur on the 
phone line. Dubbed the Remote Power-up, its 
ideal for communication sessions between PCs 
where the remote "host" is normally oft- a far 
more secure way to leave an unattended PC and 
its valuable data. The unit has an automatic or 
‘manual shut-off feature, is easy to build common 
off-the-shelf parts, and can be used for a range 
of other remote power control tasks. Jumper 
box is included. — BRR) 


ВМАВ AERE, 
AT THE OF 
SUBLCATION 


MANUAL CONTROL CIRCUIT 
FOR A STEPPER MOTOR 
This ciruit wil give you manual control of a 
stepper motor in one direction or the other. It 
will have a variety of applications and a 
demonstration is included to showhow it could 
be used to control a model railway boom gate. 
Motor is not included. SC JUI 87 

E 


Ju YES QU 
PUIATZ 


TRAFFIC LIGHTS FOR 
AN INTERSECTION, 
Most model railway layouts 
have afew roads winding their 
way around and often a small 
town with an intersection is 
included. A good way to add life 
to such a scene is to have working 
traffic lights at the intersection. 
SC MAY'97 ETE 
NO PICTURE 
AVAILABLE AT 
TIME OF 
PUBLICATION 


INTERIOR LIGHT 
DELAY FOR VEHICLES 
Fitthis projectto your car and the courtesy lights 
will stay on for an extended period after the door 
is closed, then fade out gracefully. Its small, low 
in cost, can be Installed without cutting any 
existing wires, and can be configured to suit 
Virtually any cars. 

EA APR'87 


This simple and inexpensive project may 
save you thousands of dollars. I wil allow 
any car owner to respond more quickly 
to failure of a critical engine system, 
thereby reducing the risk of serious and 
expensive damage. It might save you а 
few car batteries too, as it also beeps if 
you turn your engine off when the 
headlights have been left on. 

EA MAR'S7 


Please fog on to http://www.rie.net.au 
for our complete Electronic Kits range. 


FOR “TRAFFIC LIGHTS FOR AN 


тү INTERSECTION" КІТ No.10835 
Cat No. COLOUR 
210185 
Z10186 ОНЕЕМ 
210187 YELLOW 
210188 ОНАМСЕ 
1 .30¢ 


10+ .....25¢ 
100+ ...22¢ 


We have а whole range of 
powerboards for every sorts of 
surge protection and line filtering 
to choose from... 
SAVE HEAPS WITH THESE 
im MULTI SOCKET | 
POWERBOARDS 


Cat No. 

POWER SURGE PROTECTOR 

For general electricals equipments. 
X10098 .$24.95 
AV SYSTEM SURGE PROTECTOR 
For AV system antenna lino 

Х10096 ; 5 


AV SYSTEM & AC LINE PROTECTOR/FILTER. 
For bath AV and AC power lines 
X10094 .. $49.95 
POWER SURGE PROTECTOR/FILTER 
For equipment connected to AC power 
Х10095 .$29.95 
COMPUTER SYSTEM PROTECTOR/FILTER 
For both computer and communications 
system line surge protection and also 
features EMI/RFI filtration 
10097 ...... : 


$44.95 


gle plug units also available 
See them all at our web site- http:/www.rie. net au. 


` SINEWAVE INVERTOR SOOWATTS & 


Enjoy your favourite stereo music in 
absolute privacy and not be hampered by 
lengths of cord with this stereo infrared 
headphone system. 

GREAT FOR PRIVATE LISTENING 
TO YOUR ТУ, УСЕ OR HI-FI 
SYSTEMS OR CONNECTING TO 


YOUR COMPUTER SYSTEM 


ESTABLISHED. 
SINCE 1977 


on 


BATTERY 
This invertor unitis designed to supply 500W 
of 240V AC power from a 24V car battery or 
a series of two 12V batteries. It even operates 
as a battery charger to the connected 
batteries! Output a super low distortion 
sinewave and is suitable for operating power 
sensitive equipments, such as: battery 
chargers, computers, etc. Can even be used |" 
аз an UPS to provide power to computers. 
systems, telephone exchanges or signalling 
systems. Incorporates heatsinking system 
and twin 240V 3 pins outlets in a sturdy metal. 
case. Features loading power/battery status 
indicator. Dimensions: 256 x 355 x 125mm. 


DC input voltage: 22-28VDC j- 


*Мах output voltage: 500 watts 
h 
лее 


The output voltage is adjustable via the front panel 
controls. Fitted with 5V and 12V DC output 
connectors, at up to 500mA. It features Digital LCD 
voltage and current displays in a compact steel case 
measuring only 150x 145 x 200mm. Stable, precise 
regulated power control is possible through the current 
limit LED. Power via 240V AC mains and features. 
two 4mm banana socket output terminals. 


* DC input voltage: 0-30VDC 
*Output current: 2.5A 
*RMS: 5mV 


SUPER 
INVERTOR 


This unitis designed to supply a continuous 
125 watts of power @ 230VAC 50Hz from 
a 10 -13.8VDC power source such as a саг 
battery. Fitted with an approved Australian 
AG socket for convenience makes it suitable. 
tor use with running CBs and portable Hi Fi 
systems, small TV sets, PCs and mobile 
phone chargers. 


M19034 


$119 


Power Output: Constant 125 watts 
Over current protection 

*DC input voltage:10-13.8VDC «Over voltage protection 

* AC output voltage: 230VAC / 50Hz Regulated voltage output 

Full technical specs are available on our web site- http://www.rie.net.au 


33.6K PCMCIA 
MODEM 


RW 16:76 


Dual Standard Fax “С 399 


PCMCIA Version 2.0 Type Il Modem 
for Notebook users. 

*28,800 bps data * 14,400 bps fax * 16,800 bps HST® 
*12,000 bos HST® - the Sky the Limit! 


Credit card-sized Fax/Data/ Modem. Slides into your 
portable computer's PCMCIA slot. Latching, 
reversible DAA for phone access. Background faxing. 
Logon to www.rie.net.au for full technical specifications. 
Work only with Analog mobiles phone and require (not 
included) separate adpators. 
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Sango Pa Seton cie sese Jo ЕРТЕН ace wpm Or NOME. 


Imaging being able to store оп one 
single removable cartridge: 


*1500 24-bit full colour pictures at 450 x 
150 


от-*2 hours of Audio (Stereo- 44Khz, 16 bits) 
or-* More than 80 minutes of video (Broadcast quali 
compression) 

or-*2 x CD-ROM titles 


„. and cost less than 8e per Megabyte! 
the all new... 


z $779 
swet15e = 


FEATURES: 5199 
*ENDLESS CAPACITY 1.5 Gigabyte (1500MB) removable cartridge with 3.5' 
dual platter 

*High Performance Hard Drive Ideal performance for Audio/Visual and 
other data intensive applications. Seek time less than 12ms. Application performance 
supported with a 512K intelligent caching buffer. This SCSI based drive delivers burst 
rates of 10MB/sec, and approaches 7MB/sec of subtained maximum read/write data 
transfer rate. However, due to system constrains, this parallel port option will reduce 
throughput to approximately 1MB/sec. 

«Portable Drive fits in your hand and any space-limited work environment and 
weigh less than 24 ounces. Cartridge weighs less than 3 ounces. Both ere ruggedized 
for portability. For ultimate flexibility, drive can be positioned in a horizontal or vertical 
orientation. 


rd Features Auto termination, auto switching power supply, and 
vertical mounting kit included. Contain software write protection included. 
*Compatible Operating Systom* 

PC/DOS™ 5.0 or higher. MS DOS™ 5.0 or higher, Novell*/DOS™ 7.0 or higher. 
Windows? 3.1 or higher 0S/2* or higher, Windows NT™ 3.51 or higher. Utilities not 
provided for Windows NT™ or 05/2* 


*Contents:* 

‘Installation guide * Installation 
software setup disk *1 x 1.5GB. 
removable cartridge plus case 

* Mounting vertical stand * Parallel 
port adaptor +1.5GB SyJet™ drive 
*Power supply * Power cord 
("Valid for Parallel Port Drive) 


VIDEO TAPE 
REWINDER 


Rewind your tape separately 
without interrupting your 
viewing. 

*Belt-driven 

*Spherical angle design 


*Fast rewind and forward with 
LED indicator 


Al 1463 
549.95. 


“Noiseless operation 
*Auto stop & soft eject 


Battery powered high 
speed mini drill 


*Speed: 6000RPM ^ е 
* DC charge socket on the handle 
* With 3 chuck sizes, a drill bit, engraver and 2 grinders 


= Requires 6V/150mA charger i.e.: Plug Pack Multi-DC 150mA\ 
Unregulated- M19104 $17.95 from our Plug Pack range 


*Chargeris for battery only- drill must be powered by battery 


CASSIOPEIA offers 4MB of ROM, up to 4l 


ware. CASSIOPEIA features a bright, backlit 
screen and instant power. The CASSIOPEI 


А TRULY PORTABLE PC. 
WITHOUT THE LUGGING 
WEIGHT OF A LAPTOP! 
Loaded with features: see our 
web site- hittp://www.rie.net.au 


The new ultra-ightweight compact Handheld PC 


RAM, andis specially designed for Microsoft Soft- 


you pack PC connections power anywhere, 


МВ of 


‘touch 
IA lets 


Experience the ultim 


Pedals. Have your own Grand Prix right at 


Arcade-style control 
Includes four suction cup feet 

50 degree rotation 

Self-centering ‘pivoting’ mechanism 


This stepdown transformer provides a 
safe 250watts of power to equipment 


a? 


gaming reality. 
the Arcade stores, then you mi 


compatibles racing titles. 27-77-2027 'ODIAC ULTIMATE 
CAME PACK WITH 25 CAME: 


AND MORE... BONUS CD ROM ARCADE CAMES- 
MANIA 2 WITH 100 TITLES (VALUE $50) 


D 
ee 


С14305 
$149 


if you can't have the whole formula 1 
it as well do with half of 


home! It works with all IBM software & 


1 year warrenty 


power sockets and an ON/OFF switch. 
‘Simply connects to any Australian 
240Vac power outlet to use! 

+ ON/OFF power switch 

Fitted with 1.8m AC cord 

* Sturdy metal housing 

Over current protection 

* Short circuit protection 

*Replaceable fuse 

*Input voltage: 240Va.c 50Hz 

* Output voltage: 110Va.c 50Hz 

* Dimensions: 200L x 120W x 95H mm 


PLAY TT SAFE 633 
HANDY TESTER $47.95 


High quality test 
screwdriver with LED indicator which 
enables user to test for voltage existence. 
Large plastic insulated handie extends 
down the shaft 

*Recessed metal end cap 

«Easily measures continuity 


Voltage range contact: 70-250Vec 


AUDIO VIDEO 
ITTER 


Ideal for watching а 
Р rideo in the bedroom ог 
Kitchen without having to move your VCR 
or use extension cords. Simply connect 
the transmitter to the audio and video 
output on ће VCR and plug it into а 
240VAC main power point and its ready 
to go! Tune your TV set to UHF channel 
30, play the VCR video tape and start 
‘watching your favourite movies. Can also 
be used in conjunction with а video 
security camera system. 


Eagon t: ома сана PACE Crack uor RONGE 


6x86L СР 
support. 


slot. DIMM ram is only а 


SDRAM DIMM 


(2MEG X 64 10NS 3.3V SDRAM) 


The latest memory technology 
for use with the latest TX 
Chipset motherboards. This i 
unbufferei 

T9 10+ 


16Meg $199 $189 
32Meg $359 $349 


OKIPAGE 4W 150548; 


600 dpiwithMicroRes600 . 
* Ideal for small business or 
home users 


IT’S AREAL CUTIE! 


Toner Cartridge (last 1,000 copies)-only $29.95 
Includes 100 FREE Internet Access 
hoursfrom rie.net.au- askfor details. 


PHOTO 
OLOUR ; 


* High resolution. 
720 x 360 dpi 

* Photo-quelity output 

Improved output on plain paper stock 

* Interchangeable colour end monochrome print 
heads * 400 A4 sheet feeder 


© With black frame ылы 
е Dark grey сопе and silver dust сар 120 WATT 
іе Rubber mounting seal Foam edge 50¢ a watt! 


This motherboard utilizes the latest Intel's 82439 TX, PIIX4, 
324 pin BGA chipset. It offers a highly integrated solution 
for fully compatible, high performance PC/AT platforms, 
and supports Intel Pentium, Cyrix 6x86 and AMD K5, K6 
microprocessors. It features Write-Back Secondary Cache 
memory for 256КВ/512КВ in size. Flexible main memory 
size can be installed from 8MB up to 256MB DRAMS. 


AVAILABLE IN AT OR ATX FORM FACTOR 


Chipset -Intel 82439 TX, PIIX4, 324 pin BGA chipset. X1 8524 $299 ATX SIZE 
*CPU -Supports 75 - 200 MHz PENTIUM", AMD K5 PR75-PR166--/K6 166/200KHz, Cyrix M1/8x86 and 
tls 2.8/ 2/ 3.2V circuit on board, ready for Pentium MMX and Pentium MMX compatible CPU 


Memory -Supports 4 x 72 pins SIMM modules and 2 х 168 pin DIMM modules. 
-64-bit data path for flexible memory size expanded from 8MB up to 256MB DRAMs for SIMM socket. 
-Support Fast Page mode DRAM and EDO DRAM for SIMM socket. 


-Supports from 8MB to 64MB 3.3V/unbuffered SDRAM DIMM or 3.3V/ unbuffered EDO DIMM for DIMM 
lable as 8/ 16/ or 32MB. 


*Cache Memory -Provides 256KB/512KB Pipelined Burst Cache or DRAM Cache on board 


DIGITA 1 @ 


| 10+ $15.95 


HE 
The ideal meter for technicians with a full 31⁄4 digit LCD 


64-voice professio 
faveGuide 


Ga T 

= p ng ERADI OCA Nevo Table sound card 
4MB Onboard RAM for downloadable Soundfonts and E 
mu Wave-Table GM Midi Bank * E-mu 3D Positional Audio 


leger рҮ" ‘sounds * CD-Qual - 
bit, stereo sound- 8 and 16-bit stereo recording and 
playback «Gold RCA output and S/PDIF connections 


Your Jaz™ Portability Solution 
Jaz™ Traveller is a SCSI to parallel 
port convertor for Jaz drives. 

= Connect to your Jaz drive to the 
parallel port of any PC, without 
opening your computer. 

* Move your stuff an 3 
at work, at home, or on the road. 


Жегу ‘take your stuff from а Mac 
toa PC. 


C11956 
$96.95 


= Jaz Traveller for on the go! 


MULTIMETER 


Q13077 
1-9 $17.95 


readout. Requires a ЗУ battery either alkaline or carbon. 
Expected life of carbon battery is 100 hours and 200 for 
the alkaline. 


SPECIFICATIONS: 

DC Voltage: 200mV/2/20/200/1000V 

Basic accuracy: +/05% 

Input impedance: 1M 

Maximum Input: 1000V DC 

AC Voltage: 200/750V 

DC current 200A/2000A/20m A/200mA/10A 
Resistance: 200W/2000W/20kW/200kW/2M 
LCD Displey: 15 x 46mm 

Dimension: 70 x 128 x 24mm 


Logon to http:// 
wwwrie.net.au for full ЖАНДАН 
нета ы, БАСНИ 5139 
Works with either 486 or Pentium™ Peripheral Component 
Interconnect (PCI) bus system to bring you high resolution, 
true colour capability, high performance, and compatibility 
with most software and hardware. ө 64-bithigh performance 
GUI accelerator ө NTSC/PAL interlaced display for 640 x| a 
480 (NTSC) or 800 x 600 (PAL) resolutions using standard 
Windows 3.1 and Windows 95 modes in all colour 
depths. ® NTSC/PAL display for DOS games (320 x 240) 
Only 1 MB DRAM for 1024 x 768 -256 colours € PC! 

2.1 compliant € Optimized 2D graphic engine e 2: 
packed true colour acceleration © Support 30 multimedia 
acceleration @WIN95 DirectDraw Acceleration € Direct. 
interface to MPEG and Video Decoder 


intel 


PENTIUM 120MHz ... PENTIUM PRO CPUs & 
MOTHERBOARDS 


1-9 10+ 100+ 
$11.95 $10.95 $9.00 
С11960 NO МАМЕ $10.95 $9.95 $8.00 
С11961 КОРАК 6000 $12.95 $11.95 $9.90 


PUBLISH YOUR OWN CO-ROMS WITH THIS CD WRITER! 


С11909 VERBATIM 


TRANSFORM YOUR COMPUTER 
ANTO A PRESSING 
DEVICE CUM POWERHOUSE 
‘MULTIMEDIA PC BY ADDING 
NEW GENERATION 4X SPEED 
Б йе EBD Отс 
OR 


* This drive guarantees 4X 

performance and it exceeds MP( 

level2 specifications • SCSI-2interface * 600KB/secreading 
transfer rate • 300KB/sec recording transfer rate «300ms 
access time •1 MB data buffer * Tray loading mechanism 
* BUNDLED SOFTWARE: CD -RAssist Professional 
premastering softwareto create CD title «32-bit Windows 95 
premastering softwaregeographic placement of files 


X18003 ENHANCED VESA MULTI I/O 
X18050 YESA 1E EAN MUJI LO- PROMISE 
X18100 VESA VG; 


17900 ECIM STE TRIDENT 9440. 


118207 PEI VGA DIAMOND STEALTH М DRAA 
X18208 PCI VGA DIAMOND STEALTH 2MEG VRAM. 
216207 PIVA DIAMOND SEATTLE YIA 
OEM Diamond Stealth 30 НЯ 
ew Diamond Seah 3D iso Ms ce 189 
EM Diamond Steat 3D Vi $21 
си Diamond Monster 3D AMEG Н 
MYSTIQUE 2VEG ЗО ACCELERATOR... $295 
MYSTIQUE AMEG 3D ACCELERATOR... $395 
X18 183 PCI VGA CIRRUS LOGIC 5. 
118195 PEI VGA АЛСЕИТ CIRRUS LOGIC 5238 
X18210 2MB WRAM GrafixStar 
X17073 PCI SCSI 
17077 New PCL 


X18214 PCI MGA MILLENNIUM 4MB WRAM 
БЕН BCI MGA MILLENNIUM 8MB WRAM 


10 РС Ethernet BHC/RI45 
TO ORDER 


— mo 


Ideal for still images or video сойкес 

For изе with desktop and notebook computers 

adjustable focus lens for «portrait and distance 

shots manual and automatic controls including; 

shutter speed, scan mode, brightness, white balance, > 

colour saturation and gain «256 grey scale and 16 million colour Hides 

+640 x 480, 320 x 240, and 160 x 120 image resolution modes requires 

о capture card, external power or additional hardware 
onnected through parallel port and powered from keyboard 
ional or uni-directional parallel ports 


TRY ALL NEW GAMES 
FOR FIVE BUCKS ONLY! 


Freshware Volume 7: 
*Е22- aerial combat 
*Winter Race 3D - sport 
Jack Nicklaus 4 - golf a e узда) 
ге of Sail- adventure изе your ISP fee (over 40 
Breq ui hog them hours worth) for something 
Freshware Volume 8: 5 
*POD- 3D Racing 

*NCAA Final Four - basketball 

*Flight Unlimited 95 ~ 3D flight 
Blade Warrior- shoot-em-up р 
*боозеВитр$- horror adventure Ё 
*& More tid-bits 

Volume 4, 5, 6 also available 


j сроках 
All these games will take you 
hours to download over the 
intemet! Just get them all on 


TRY OUT THESE 
GAMES BEFORE 
YOU PUT YOUR 
MONEY DOWNI 


RJ45 CABLING OPTION- 108ase T, 1087, 
RJ45, Twisted Pair, Twisted Pair Ethernet, 
TPE & UTP are all terms used for 


networking using cabling with RJ4 EH 
connectors on both ends of the cable. = 
CATERGORY 5 LOW 
CAPACITANCE 
CABLE USED IN ALL 


=| PATCH LEADS. 

P37760 ез RJ45/M 
4 5m Patch 
P37762 Hun RJ45/M 
1.0m Patch 
M M 
2.0m Patch 
RJ45/M-RJ45/M 
3.0m Patch 
RJ45/M-RJ45/M 
15m Patch 
RJ45/M-RJ45/M 
5m Patch .. 


PM: RJ45/M 
Om Patch 

"045005 RJ45/M 

20m Patch 

RJ45/M-RJ45/1 

30m Patch 

RJ45/M-RJ45/M 
40m Patch 


A network hub is also required 
for this type of networking and 


P3764 we currently carry in stock three 


P37766 
P37767 
P37768 
P37769 
‚| P37770 
P37772 


Ethernet Hub 7 Ports (5 R45) 
X15810.. $149 
Ethernet Hub 10 Ports (8 RJ45) 
Х15814... 

Ethernet Hub 16 Ports (14 RJ45) 


P3700. x15816 $349 


«Internal SCSI 
Connector 
Uses a 50 pin 
internal SCSI 
ribbon cable to 
connect internal 
SCSI devices. 


ISA-to-Fast SCSI-2 
Host Adaptor 

А simple, complete PC 
connection to Fast SCSI-2 
peripherals 


FEATURES: 
*LED Connector- connects 
to the computer's LED cable 
for displaying activity on the 
SCSI bus. 


*Switoh Blook- 
Controls host 
adaptor BIOS and 
VO port 
addresses in non- 
Plug & Play 
systems. 


X17068 


$179 


*Host Adaptor BIOS 
PROM- Provides booting 
capabilities from a SCSI 
hard disk drive. Also stores 
the onboard SCSISe/ect 
configuration utility 


PCMCIA 
ETHERNET 
ADAPTOR 


A versatile credit card-sized adaptor ideally 
‘suited to portable computing use. Allows quick 
connection of most laptop or notebook 
computers to Ethernet Networks. 
This product consists of two units: the main PC Card 
and an interchangeable media coupler. 
The Type Il main card houses all essential network 
processing hardware such as the Ethernet controller 
interface and 16KB deta buffer, It is made from durable 
stainless steel and sealed using 3M's thermoplastic 
bonding film. The media coupler for CN40BC provides both 
10ВазеТ (UTP) and 10Base2 (BNC) interfaces for attaching to Ethernet networks. 
KEY FEATURES: 
Credit card-sized PC Card (PCMCIA) Ethemet adaptor fits Type Il and Type ЇЇ slots 
Combo 10Вазе2/ 10BaseT or 10BaseT-only media couplers available for network connection 
Fully compatible with DOS, OS/2, and Windows 95 (including Plug & Play) 
Hot insertion and removal; tull range of Card and Socket Services su 
Switchless installation; automatic configuration performed by SETUPEXE program 
Low-power operation, power supply not required 
Diagnostic LEDs for quick troubleshooting 
Compliant with PCMCIA Release 2.1, JEIDA 4.1, and IEEE 802.3 Ethernet Standards 
Meets FCC and CE Mark safety standards 
Drivers included for NetWare, Windows 95, Windows NT, Windows for Workgroups, LAN 
Manager, TCP/IP Pathworks, VINES and other leading operating systems, 


SPECIFICATIONS: * Power Re к: BNC port: TW. 
= Bus Interface 16-bit; PCMCIA ver 2.1 typical, 1.2W max UTP Port: 0.6W typical, 


* Network interface курб 
‘CN40BC: Combo 19Base1/ 10Base2 * Dimensions: PC Card Туре enclosure: 85 x 


media coupler CN40BT: Dedicated хатт 
10BaseT-only media coupler * Relative Humidity: 10% - 80% non- 


* Memory: 16KB on-card RAM ‘condenang 


*External SCSI 
Conneotor- Uses a 50 
pin high-density external 
SCSI cables to connect 
external SCSI devices. 


120M8 OF STORAGE CAPACITY. 
ON 3.5" FORMAT DISK! 

Reads and write 120MB to a 3.5" 

format disk(the same shape and size 


as a 1.44MB floppy diskette). 
Backward compatible with 720KB 
and 1.44MB floppy disk media. 

Delivers 80 times the capacity and 


five times the speed of a standard 34 


1.44MB floppy drive. C11972 LS-120MB DISK 


FOR LS120 A: DRIVE BOOTABLE IDE 1-9 10+ 
CONTROLLER CARD С11971 $69.95 $34.95 $31.95 E 


С11970 


Non-contact temperature meter 


Macservice has just announced the 
release of the QuickTemp, a pocket 
size non-contact temperature sensor. 
This device can safely and accurately 
measure the temperature of moving 
objects, dangerous materials and elec- 
trical components. 

All materials emit infrared energy. 
The QuickTemp uses special optics to 
gather this energy from a target sur- 
face and focus it onto a custom detec- 
tor. The temperature measurement is 
shown on a 3-digit LCD. 

Using it is simple — just point it at 
the object to be measured, press the 
membrane switch below the LCD win- 
dow and the temperature is displayed 
within one second. The reading is held 
for six seconds after the button is no 
longer pressed. The temperature range 
is from -18?C to 315*C. Resolution is 
1°C and accuracy is +2% of reading or 
+2°C, which ever is greater. 

Because it measures temperature 
without physically touching objects, 


12VDC to 230VAC 
1500W inverter 


This 12V switchmode inverter 
will deliver up to 1500 watts for 25 
minutes or up to 1700 watts for 10 
minutes. Its continuous output rat- 
ingis 1200 watts and it can deliver 
short term surges up to 2500 watts. 

The output waveform is a modi- 
fied square wave. The unit will op- 
erate from 10-15VDC and emits a 
low battery alarm at 10.7 V. Conver- 
sion efficiency is listed at 85-9096 
depending on load and the no-load 
current drain is 600mA. 

With such a high surge output, 
the inverter can be used to drive 
power tools, refrigerators and freez- 
ers, vacuum cleaners, food mixers 
and blenders, VCRs, TVs and com- 
puters. It will have a wide range of 
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the infrared sensor has advantages over 
conventional contact temperature sen- 
sors such as thermocouples or therm- 
istors. Any contamination due to touch 
is eliminated and where objects are 
operating at high voltages, it offers 
safety and convenience. 

The unit is powered by a 9V battery. 
In use, it requires a minimum target 
diameter of 25mm and a minimum 


measurement distance of 75mm; ie, 
the distance/target ratio is 3:1. How- 
ever, it will still give useful indication 
at much closer proximity. 

We tried out the QuickTemp in our 
laboratory and compared its reading 
with thermocouple test setup accu- 
rate to within +1°C, When measuring 
objects in close proximity, at around 
10mm, the QuickTemp indicated 
about 2°C higher than actual. But when 
the distance was extended out to 
75mm, giving a target area of 25mm, 
the indicated temperature was within 
1°C of the actual value. 

But even though the readings at 
close proximity were a little high, we 
would regard it as very useful formeas- 
uring the temperatures of semicon- 
ductors mounted on heatsinks where 
other methods are inconvenient. 

The QuickTemp is available at $245 
from Macservice Pty Ltd, 20 Fulton 
St, Oakleigh South, Vic 3167. Phone 
(03) 9562 9500; fax (03) 9562 9590 


applications at remote farm and 
home sites, on boats, in recreational 
vehicles, caravans, and so on. When 
used at high power outputs from a 
vehicle, it would be wise to have 
the motor running to continually 
charge the battery. For example, 
when delivering 1500W at 85% con- 
version efficiency, the current drain 


will be around 147A at 12V! Only a 
very large battery system can sus- 
tain this current for more than a 
short period. 

The unit measures 425 x 240 x 
77mm and weighs 3.6kg. Its recom- 
mended retail price is $995 from 
Altronics, 174 Roe St, Perth, WA 
6000. Phone 1 800 999 007 


Jaytech digital — 
clamp meter 


Digital clamp meters 
used to be quite expen- 
sive and many still are but 
this Jaytech QM-1560 is 
quite affordable. It is com- 
pact unit with a 315-digit 
display and will measure 
AC voltage up to 500V and 
AC current up to 400A. Its 
voltage accuracy is +1% 
whilethe current accuracy 
is claimed as 2296. 

To measure current, you 
press the clamp open and 
place it around the circuit 
conductorto be measured. 
To measure voltage, you 
use conventional meter 
leads which plug into the 
end of the meter. The meter leads are supplied. 

The QM-1560 is powered by two LR44 button 
cells which give a claimed life of 100 hours. 

Available from all Jaycar Electronics stores and 
resellers, the Jaytech QM-1560 sells for $79.50, It 
comes complete with a vinyl carrying case. 


New Electronics Workbench EDA 


The new version of Electronics Workbench EDA from 
Emona Instruments has analog, digital and mixed analog/ 
digital SPICE simulation plus a full suite of analysers and 
over 8000 devices. Electronics Workbench EDA's simula- 
tion engine is based on Berkeley SPICE 3. 

Claimed to be the easiest interface to learn and use, 
users can be working productively in 20 minutes. Win- 
dows support also means users can cut-and-paste sche- 
matics and graphs to 
word processors to cre- 
ate reports. Other fea- 
tures include a custom- 
isable parts bin, auto- 
matic reference de- 
signation, easy-to-edit 
model parameters and 
component values, in- 
dustry standard ANSI 
and DIN symbols and easy output of materials lists and 
hierarchical schematics. 

SPICE simulators are used to verify that analog and 
mixed-signal circuits will yield the expected outputs. A 
schematic netlist file and circuit input values are fed to 
the SPICE software which simulates the circuit's behav- 
iour. Voltage and current levels can then be observed at 
any circuit node as they change with frequency and time. 

For more information, call Emona Instruments on (02) 
9519 3933 or fax them on (02) 9550 1378. 


We'd like to help you develop your big 
idea in telecommunications or a related field. 

Telstra has already supported many 
ideas from local enterprises including 
startup companies and individuals with 
strong interests in the commercialisation 
of research and development. In fact, thats 
the whole idea behind the Telstra Product 
Development Fund. 

So if youd like help with your big 
idea, especially in the financial, marketing 
and technical areas, please call Telstra on 
FREECALL™ 1800 033 673* or mail the 


coupon. 


1 Please send me full details. 


MR/MRS/MS 
COMPANY 
ADDRESS 


P'CODE PHONE 
Tick when you feel you'd be ready for development 


assistance - within 
1 month 023 months C 6 months C 1 year [3 1 year 
lus 
To: The Manager, Telstra Product Development Fund, 
2/242 Exhibition Street, Melbourne, Victoria 3000. 


gelstra 
Making life easier 


*Calls from mobile phones are charged at 
the applicable mobile rate. "Trade mark of 
Telstra Corporation Limited. pon тук sss 
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Versatile touch pad 
for PCs 


VersaPad, a new computer touch 
pad, has been released in Australia by 
BJE Enterprises. VersaPad offers pre- 
cise cursor control via fingertip or sty- 
lus, one-touch pan and scroll cap- 
ability, a toolbar and on-the-fly signa- 
ture and graphics capture. 

For added convenience, VersaPad 
provides dedicated pan and scroll bars 
for “опе touch" screen control. These 
variable-pressure controls can be op- 
erated by any of three methods: (1) by 
applying pressure to the arrows at the 
ends of the bar — slight pressure to 
scroll or pan slowly and heavier touch 


speeding up the action; (2) by placing 
a finger or (stylus) on a specific por- 
tion of the bar to pan or scroll to that 
position in the document; or (3) by 
sliding your fingertip along the bar to 
pan or scroll in that direction. 

VersaPad is available through se- 
lected retail outlets. It has a suggested 
list price of $99.00 and includes the 
VersaPad touch pad (serial and PS/2 
connector), VersaPad Windows 95 soft- 
ware, User's Guide and a limited life- 
time warranty. 

For more information, call BJE En- 
terprises Pty Ltd at (02) 9858 5611, or 
visit Interlink’s web page at http:// 
www.interlinkelec.com 


Single-chip DC/DC 
converter 


Philips has introduced a low-volt- 
age DC/DC converter with a peak out- 
put power of 8W and a conversion 
efficiency greater than 9596. Targeted 
for use in cordless and cellular tele- 
phones, where battery power is at a 
premium, this new single-chip DC/ 
DC converter will allow considerable 
extension of standby and talk times 
with the available batteries, even when 


they are approaching complete dis- 
charge. 

The TEA1204t can be used to up- 
convert the output of a 2 or 3-cell 
NiCd/NiMH battery pack or a single 
cell Li-Ion battery pack to 3.3V or 5V, 
or it can be used to down-convert the 
output of a 4-cell NiCd/NiMH or sin- 
gle-cell Li-Ion battery pack to 3.6V or 
3.3V. These output voltages cover the 
power supply requirements of virtu- 
ally all mobile phones. 

For more information, contact 
Philips Components, 34 Waterloo Rd, 
North Ryde, NSW 2113. Additional 


KITS-R-US 


RF Products 


FMTX1 Kit $49 

Single transistor 2.5 Watt Tx tree 
running 12v-24V DC. FM band 
88-108MHz. 500mV RMS audio 
sensitivity. 

FMTX2A Kit $49 

A digital stereo coder using 
discrete components. XTAL 
locked subcarrier. Compatible 
with all our transmitters 
FMTX2B Kit $49 

3 stage XTAL locked 100MHz 
FM band 30mW output. Aust 
pre-emphasis, Quality specs. 
Optional 50mW upgrade $5. 
FMTX5 Kit $98 

Both a FMTX2A & FMTX2B on 1 
РСВ. Pwt & audio routed. 
FMESOO Kit $499 

Broadcast specs, РШ 0.5 to 1 
watt output narrowcast TX kit. 
Frequency set with Dip Switch. 
220 Linear Amp Kit $499 

2-15 watt output linear amp 
for FM band 50mW Input. 
Simple design uses hybrid. 
SG1 Kit $399 

Broadcast quality FM stereo 
coder, Uses op amps with 
selectable pre-emphasis. 
Other linear amps and kits 
‘available for broadcasters. 


PO Box 314 Blackwood SA 5051 


Ph 0414 323099 Fax 088 2703175 


AWA FM721 FM-Tx board $19 
Modify them asa 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB. 

AWA FM721 FM-Rx board $10 
The complementary receiver 
for the above Tx. Full circuits 
provided for Rx or Tx. Xtals 
have been disabled 

MAX Kit for PCs $169 

Talk to the real world from a 
РС. 7 relays. ADC, DAC 8 TTL 
inputs & stepper driver with 
sample basic programs. 

ЕП 1623 kit for PCs $69. 

24 lines as inputs or outputs DS- 
PTH-PCB and ой parts. Easy to 
buld, low cost. 

ЕП DIGI-200 Watt Amp Kit $39 
200W/2 125W/4 70W/8 from 
333 volt supply. 27,000 buit 
since 1987. Easy to build. 
ROLA Digital Audio Software 
Сой for full information about 
our range of digital cart 
players & multitrack recorders, 


ALL POSTAGE $6.80 Per Order. 
FREE Steam Boat 


For every order over $100 receive. 
FREE a PUTT-PUIT steam boat kit. 
Avaliable separately for $19.95. 
this is one of the great 
educational toys ever sold. 


Magnetoresistive sensor 
has flipping coils 

Philips’ latest magnetoresistive sensor has coils 
integrated into its package to compensate for tem- 
perature drift and sensor offset. By eliminating the 
need for external coils, the KMZ51 sensor simplifies 
system design in applications requiring the meas- 
urement of weak magnetic fields. 

The integrated coils have an excellent magnetic 
coupling factor, so the 
KMZ51 also has very low 
power consumption, allow- 
ing it to operate from a 5V 
supply. Even operating at 
this low supply voltage, the 
sensor requires no DC-DC 
up-converter to provide suf- 
ficient coil current, as re- 
quired by some sensors with 
integrated coils under the same conditions. 

The KMZ51 is the first device in a new family and 
is suited for electronic compasses, earth magnetic 
field compensation circuits, traffic detection units 
and applications such as virtual reality glasses. 

Formore information contact Philips Components, 
34 Waterloo Rd, North Ryde NSW 2113 or access the 
Philips web page at: 
http:/www.semiconductors.philips.com 
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information сап be obtained by ас- 
cessing the Philips web site at http:// 
www.semiconductors.philips.com 


EMC filters 
up to 2500A 


A new family of AC line filers for 
frequency converters in electrical 
drives has been added to the range of 
Siemens Matsushita Components. The 
filters are designed for use in 3-phase 
systems and are available as standard 
filters for rated voltages up to 690V 
and rated currents up to 2500A. 

In modern electrical drives, 3-phase 
motors are controlled by frequency 
converters. This has the advantage that 
the speed of the motor can be pre- 
cisely controlled, allowing for smooth 
acceleration and deceleration. The 
disadvantage is that rapid switching 
operations at high currents with steep 
signal edges produce high electro- 
magnetic interference. Such high-fre- 
quency interference can be suppressed 
with EMC filters designed specifically 
for converter applications. 

The flagship of the new three-con- 
ductor filter family from Siemens 
Matsushita has been developed spe- 
cifically for 690V IT industrial supply 
systems and is suitable for current 
loads of up to 3 x 2500A. For such a 
high connected load the filter is quite 
compact, measuring 650 x 320 x 
220mm and weighing 105kg. This new 
filter has a high attenuation of 85dB, a 
volume resistance of only 1510, a leak- 
age current of less than 6mA and a 
power loss of 280W. 


THE “HIGH” THAT 


Model KSN 1141 


For further information, contact 
Advanced Information Products, Sie- 
mens Ltd. Phone (03) 9420 7716; fax 
(03) 9420 7275. 


13.8-inch colour 
LCD monitor 


Click Electronics has released the 
PD-50 range of colour LCD monitors. 
There are two inherently low radia- 
tion models in the range, the PD-50F 
with a 13.8-inch (viewable) TFT dis- 
play and the PD-50N with a 13.8-inch 
(viewable) DSTN display. 

The PD-50F TFT monitor has a 
maximum resolution of 1024 x 768 
pixels with 262,000 colours, a bright- 
ness of 200 Cd/m? and a contrast ratio 
of 300:1 (typical). The PD-50N DSTN 
monitor has the same maximum reso- 
lution and brightness, 4096 colours 
and a contrast ratio of 20:1 (typical). 

The monitors have on/off, bright- 
ness and contrast controls, and an op- 
erating temperature range of 0-40°C. 

For further information, contact 
Click Electronics, 29 Bachell Ave, 
Lidcombe, NSW 2141. Phone (02) 9649 
4155; fax (02) 9649 4206. email: 
comgiant@ca.com.au sc 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
Circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


TS IS MADE IN THE U.S.A 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.08 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard Visacard. 
EARTHQUAKE AUDIO 
PH: (02) 9949 8071 FAX: (02) 9949 8073 
PO BOX 226 BALGOWLAH NSW 2093 


TOROIDAL POWER 
TRANSFORMERS 


== 


cone мит 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 9208 @ 1m/2.83v (1 watt @ 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Typ. Imp: appears as a 0.3uF capacitor 


Typical Frequency Response 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 
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CW filter 
is too sharp 


I recently constructed the “Active 
CW Filter For Weak Signal Recep- 
tion” from the April 1990 issue of 
SILICON CHIP. Could you please ad- 
vise how I can make the bandpass 
wider? The slightest movement of the 
receiver tuning knob or the slightest 
shift in frequency of the receiver or 
the incoming signal and the Morse 
signal is gone. 

I have tried different values of ca- 
pacitor on pin 2 of the LM567 as rec- 
ommended in the write-up without 
any success. I have also constructed 
the "Active Filter for CW" featured in 
the June 1991 issue and I have found 
it to be quite good as it has a wider 
tuning range but I prefer the previous 
circuit as it completely eliminates the 
noisy background. 

Irealise that there is a great differ- 
ence in the filtering circuitry of the 
two circuits and I cannot expect the 
June 1991 circuit to operate as well. 

lam a radio amateur trying to pass 
the Morse Code exam. As you prob- 
ably know, the reception on 80m is 


IGBTs for 
automotive ignition 


Thave investigated the availabil- 
ity of a Philips IGBT for an auto- 
motive ignition system. In fact, I 
have already designed and pro- 
duced a PC board for the purpose. 
One comment I would like to make 
is that the IGBT voltage drop is 
3.5V, which must be taken into 
account to ensure that the correct 
current through the coil is main- 
tained. Б 

Ihave some “Big О gauge” loco- 
motives which have internal trac- 
tion batteries. Therefore they have 
to be controlled by some “wire- 
less” link. I have designed a sim- 
ple speed control system which 


90 SILICON CHIP 


ASK SILICON CHIP _ 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


very noisy, the signal being down in 
the noise. (J. C., Reynella, SA). 

e There is little that can be done to 
increase the bandwidth of the phase 
locked loop IC in the May 1990 cir- 
cuit, At the maximum, the best band- 
width that could be expected for a 
1.2kHz centre frequency is about 
170Hz instead of 130Hz as it is now. 
However a difference of 40Hz or so in 
the bandwidth is negligible when you 
consider the shift in frequency which 
would be brought about by even the 
slightest shift in receiver tuning. 

There you have the advantage and 
the disadvantage of the PLL circuit; it 
completely eliminates the noise be- 
cause it generates a fresh tone but itis 
very narrow in bandwidth and so is 
finicky to use. 

We published a later design for an 
active filter unit in the December 1996 
issue. It does have adjustable band- 
width but it will not cancel noise com- 
pletely, as does the May 1990 design. 


Tone controls for guitar 
headphone amplifier 


I would like to build the Guitar 


requires just one byte of RS232 
serial information to be sent when- 
ever a speed change is required. I 
would welcome suggestions for a 
wireless link transmitter and re- 
ceiver design with a range of two 
metres that I can use for this pro- 
ject. (R. B., Kalamunda, WA). 

e Your comment regarding the 
voltage drop for the IGBT is a cause 
for concern. We would expect the 
voltage drop to be around 2V rather 
than 3.5V. A high voltage drop will 
lead to quite high dissipation in 
the IGBT and could be critical if 
the battery voltage is low. 

For your wireless link we sug- 
gest the single channel UHF trans- 
mitter featured in the February 
1996 issue of SILICON CHIP. 


Headphone Amplifier as described in 
the May 1995 issue of SILICON CHIP 
but I'd like to add a single bass-treble 
pot or two pots (treble and bass). 
Could you send me the appropriate 
modifications? I’m hoping it would 
not be too difficult. Otherwise, this 
unit seems ideal for my preamp needs. 
(T. F., Malanda, Qld). 
e Unfortunately, there is no easy way 
of adding a bass and treble control to 
this circuit, without the use of an- 
other circuit board and at least a cou- 
ple of transistors. About the only tone 
control which could be practically 
added to the circuit is a passive “tre- 
ble cut” control which would involve 
the addition of a potentiometer and a 
capacitor. However, we doubt whether 
it would do any more than the exist- 
ing passive tone controls on most 
solid-body guitars. 


LED digital 
tachometer failure 


I built the LED Digital Tachometer 
that was published in the August 1991 
issue of SILICON CHIP, It ran well to 
begin with but later I had random 
problems which eventually I traced to 
a poor earth connection. It is now ina 
different vehicle. 

Before reinstalling the unit, I set it 
up to calibrate it and all went well so 
I left it running for about an hour. 
When I came back it was dead. I was 
now out of my depth so I took it to my 
kit supplier who had a repair person. 
What they tell me now is that the unit 
won't work for more than an hour or 
two before transistor Q1 blows or fails. 
It was replaced a number of times and 
everything checked out but the same 
result. It's dead. 

Ineed more help, please. I'm spoiled 
with this unit — it's far better than the 
dial type. 

Ialso built the Intelligent Charger 
for Gel Cells described in the July 
1989 issue of SILICON CHIP. I use it for 
charging a "Sonnerschein" gel battery 
to run a camcorder. 

After a few months this battery 


started self-discharging quite quickly. 
Sonnerschein replaced the battery but 
they suggested my charger could be 
improved. As I can follow directions 
for simple circuits but not really know 
what I’m doing or able to do calcula- 
tions, Ineed your help. With the aid of 
a digital multimeter I have the follow- 
ing figures. When the battery is dis- 
charged for the camcorder (5.9V) the 
charger delivers 490mA at 6.2-6.3V. 
This rises to 7.3-7.4V on float. That is 
when the battery is charged. 

Sonnerschein suggest the charging 
voltage should be 6.9V. 

Can you suggest what I need to do, 

because we are on the road a lot? Irun 
this charger off the vehicle 12V bat- 
tery when standing, not when the al- 
ternator is running. I did put a flag 
heatsink on Q1. (K. C., Balgownie, 
NSW). 
e If Q1 is failing in such a short time 
it suggests that it has the wrong value 
collector resistor (should be 18kQ) or 
the input resistors (33kQ + 10kQ) are 
incorrect and too low in value. Check 
also that diode D1 is connected the 
right way around or is not open cir- 
cuit. 

As far as your charger is concerned, 
if the battery voltage is 7.3 to 7.4V 
when on float then it is fully charged. 
If it was 6.9V, it would not be fully 
charged. 


Woofer stopper 
is ultrasonic 


I purchased a kit for the Woofer 
Stopper Mk.II described in the Febru- 
ary 1996 issue. It came with a pre- 
wound transformer. When I assem- 
bled the kit and connected 12V power, 
the red LED came on and when I made 
a noise the green LED came on and 
after 10 seconds it went off. 

I connected the horn and put a 
:00224F capacitor across pins of 1 & 2 
of IC5. There was no sound and the 
green LED stayed on but you could 
heara click through the horn every 10 
seconds. I checked the «12V on all the 
ICs. They were OK. 

Ialso connected a 0.47uF capacitor 
between base and emitter of transistor 
Q3, as advised in the Notes & Errata 
featured in the December 1996 issue. I 
checked the current on standby. It was 
20тА on standby and when activated 
it was 320mA. I changed IC1 and IC6 
but it made no difference. I checked 
the voltage at the output. It varied 


Checking a 
faulty LCD 

Iam writing regarding the letter 
entitled “faulty display in DMM” 
from M. E., Tokoroa, NZ, published 
on page 91 of the April 1997 issue. 
Tn the circumstances described by 
M. E., I would make the following 
diagnostic tests before exchanging 
the LCD. 

(1) Clean all display contacts (the 
LCD, conductive rubber and con- 
tact fields on the PCB) with alco- 
hol. When cleaning the LCD, do 
not wet it excessively and imme- 
diately dry it, as alcohol may dis- 
solve glue and destroy the display 
(use cotton bud only sparingly 
wetted). 

(2) After reassembling, connect 
pin 37 to the +U supply - this is 
the "Display Test" function of the 
7106. Then the LCD should show 
“1888”. Do not use this function 
longer than absolutely necessary; 


from 8V to 9V on the 20VAC meter 
range. Can you help me to find the 
fault? (W. C., Waverley, Tas). 

• From your description, we would 
assume that the Woofer Stopper cir- 
cuit is working properly since it draws 
the extra current when triggered. The 
8-9V on your AC meter also suggests 
that it is operating. Remember that it 
is ultrasonic and you won't normally 
hear it. If you want be able to hear the 
sound, try doubling the value of the 
.0022uF capacitor across pins 1 & 2 of 
IC5. This will reduce the frequency to 
well below 10kHz. 

The extra capacitor between base 
and emitter of Q3 is to prevent the 
clicking sound during the sound burst 
which occurs every second or so. It 
will not have an effect on the initial 
turn-on click as the speakers are ini- 
tially turned on after triggering. We 
should point out that our Notes & 
Errata suggested using a 47uF capaci- 
tor, not a value of 0.47uF. 


Washing electric 
blankets 


This is more ofa housekeeping ques- 
tion than an electronics topic but I 
thought I'd ask you anyway. Can you 
wash an electric blanket? Iunderstand 


the display then is driven by DC 
and will be destroyed after pro- 
longed use this way. 

(3) Those having access to a fre- 
quency counter may read the in- 
ternal clock frequency of the 7106 
on pin 38 as faulty resistors or 
capacitors are not unknown. Those 
having no frequency counter but 
having a square wave oscillator 
may disconnect R & C components 
from pins 38 & 39 and then feed, 
say 40kHz, between pins 37 & 40 
of 7106 (set p-p output voltage of 
the oscillator to slightly below sup- 
ply voltage of 7106), 

I would normally expect that 
with this fault at every power-on a 
different value would be displayed 
and the reading would not change 
until power-off. 

Ihopethatthe above procedures 
are helpful, not only for M. E. but 
to everyone else having similar 
troubles. (M. F., Warszawa, Po- 
land). 


the manufacturers recommend against 
this but then they would, wouldn't 
they? They want to sell more electric 
blankets! (E. J., Parramatta, NSW). 

* We contacted the manufacturers of 
Linda electric blankets for their opin- 
ion on this subject. Their BLU range 
of electric blankets, recommended for 
use in nursing homes, can be hand- 
washed, which means that even the 
controls can be immersed in water. 
They emphasise that any washing of. 
the BLU range must be done by hand, 
not in a washing machine. 

All other models of Linda electric 
blankets can be spot cleaned in the 
case of soiling or spillage but they will 
not countenance hand washing. 

As a matter of coincidence, one of 
our staff members recently had a elec- 
tric blanket which needed washing 
otherwise it would have to be thrown 
out. It was made by Linda but was not 
from the BLU range. His approach 
was as follows. 

First, he removed the cover plates 
which anchor and protect the connec- 
tions to the electric blanket wiring. 
The connections themselves are 
shrouded in clear plastic but do not 
appear to be waterproof. 

That done, he carefully hand- 
washed and rinsed the blanket in cold 
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Shunting а 
microammeter 


Is it possible to make a 50НА - 

БОЦА centre zero meter to read 
milliamps? If so, could you inform 
me of the procedure? (D. B., Port 
Macquarie, NSW). 
e The answer is yes and yes. The 
procedure for converting a meter 
thatreads in microamps to one that 
reads milliamps or even amps in- 
volves adding a shunt resistor to 
the meter movement. In essence, a 
shunt resistor is connected in par- 
allel with the meter's coil to “shunt” 
away most of the current from the 
delicate coil itself. 

To work out what value shunt 
you need, you need to know the 
basic sensitivity of the meter. Most 
БОНА meter movements for exam- 
ple, have a resistance of 2kQ and 
by using Ohm’s Law we can work 
out that they will have 100mV 
across them when 50нА is passing 
through the coil. By extension, we 
say the meter movement's sensitiv- 
ity is 20kQ/volt. 20kQ/volt is the 
same as 2kQ/100mV. 

A further piece of information is 
that the 100mV across the meter at 
full scale deflection is the “burden 
voltage". You'll need to know that 
when calculating the shunt resis- 
tor for your particular application. 

Even if you don’t know the sen- 


water. It was laid out to dry on a flat 
surface (a trampoline) but not in the 
sun. Shrinkage is to be avoided at all 
costs. Care must be taken to make sure 
that the plastic shrouded connections 
and the heat controllers do not get wet 
or that water does not run down the 
leads into the controllers. 

When the blanket was fully dry, 
and it takes quite a while because of 
their two-layer construction, the con- 
nections had partly pulled out of the 
blanket which was now rucked up in 
several places. Judicious pulling of 
the blanket this way and that pulled 
the connections back into place so 
that the anchor plates could be re- 
attached. The blanket was then left a 
further couple of days to dry, just to 
make sure that there was no moisture 
in the controllers. 
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sitivity of a meter movement, you 
can easily measure it by connect- 
ing in series with a high value re- 
sistor to a (say) 12V supply. If the 
resistor value is 100kQ, the current 
passing through the meter will be 
close to 124A. What does the meter 
read? 12? Good — now reduce the 
value of the resistor until you get a 
full scale deflection of the pointer. 

You can work out the exact value 
of the current by measuring the 
voltage across the series resistor 
with your multimeter and then us- 
ing Ohm's Law to make the calcu- 
lation. You can also use your multi- 
meter to measure the burden volt- 
age. 

So say you have worked out that 
your centre zero meter has a 100mV 
across it when it is passing 504A. 
You can use that information to 
work out the shunt resistor. If you 
want it to read 5mA at full scale 
deflection (FSD), you need a resis- 
tor which will pass 5mA (or to be 
really precise, 5mA - БОША = 
4.95mA) with 100mV across it. 
Using the equation R = V/1, the 
result is 200. 

1f you wanted 50mA instead of 
5mA, the shunt resistor would be 


That broadly explains the prin- 
ciple of shunting a meter. Ifreaders 
wanta more detailed article on this 
subject, please write and tell us. 


Higher capacity 
speed control 


Iwas interested in the train control- 
ler featured in the April 1997 issue of 
SILICON CHIP. How about a version to 
run the high efficiency well-built 24V 
DC motors obtainable for almost nix 
from photocopiers, etc? They are many 
possible uses: coil winders, power 
feeds for small milling machines, 
lathes, robotics. 

Keep up the supply of articles on 
interfacing PCs with various hardware. 
I have every issue since you started 
and I still think you do a great job. (I. 
S., Camberwell, Vic). 

e It is relatively easy to modify the 
circuit to make it suitable for 24V 
motors but you would have to mount 
the transistors on much more sub- 


stantial heatsinks to ensure adequate 
heat dissipation. 

A better approach would be to build 
amodified version of our earlier Rail- 
power controller, as published in the 
April & May 1988 issues of SILICON 
CHIP. This switchmode design could 
be modified simply by changing the 
12V transformer to one with an 18У 
secondary and changing the filter ca- 
pacitors to 35VW rating. 

Alternatively, have a look at the 
24V 20A speed controller featured in 
this issue. 


Notes & Errata 

Bridged Amplifier Loudspeaker Pro- 
tector, April 1997: a reader has pointed 
out that this version of the loudspeaker 
protector cannot be used in some 
bridged amplifiers in cars. This ap- 
plies mainly to lower-powered bridged 
amplifiers which do not use a DC-DC 
inverter and which have the loud- 
speaker outputs floating at half the DC 
supply, around +7V. 

It also applies to some inverter- 
driven bridge amplifiers which have a 
single DC rail. In these cases, the am- 
plifier outputs may be floating at 
around +25V DC above chassis, for 
example. 

Therefore, before you consider 
building the Loudspeaker Protector 
for installation with bridged amplifi- 
ers in cars, you should measure the 
DC voltage at both sides of the speaker 
outputs with respect to chassis. If the 
outputs are floating at a DC voltage 
above chassis (eg, +7V), the Loud- 
speaker Protector will not be suitable 
as it would be permanently latched 
off. 

Note also that the parts list speci- 

fies a value of 100uF for C1 whereas it 
should be 220uF, as on the circuit 
diagrams. The additional 1004F ca- 
pacitor for the built-in version should 
be rated at 75VW or 100VW not 63VW, 
where the amplifier supply rail is be- 
tween 66V and 75V. 
Extra Fast Nicad Charger, October 
1995: the lengths of the 0.8mm wires 
specified for the primar, and second- 
ary windings of transformer T1 are 
incorrect, although the number of 
turns and the turns ratio are correct. 

The length of the quadrifilar pri- 
mary wires should be 1.7 metres be- 
fore termination, while the two sec- 
ondary wires (bifilar) should be 3.5 
metres. sc 
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Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of 
Satellite television equipment. The 
coverage of the subject is 
extensive, without excessive 
theory or mathematics. 371 pages, 
in hard cover at $55.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First publish- 
ed 1988. Second edition 1996. 
Eugene Trundle has written for 
many years in Television magazine 
and his latest book is right up date 
оп TV and video technology. 382 
pages, in paperback, at $39.95. 


Servicing Personal 
Computers 

By Michael Tooley. First pub- 
lished 1985. 4th edition 1994. 
Computers are prone to failure 
from a number of common causes 
& some that are not so common. 
This book sets out the principles & 
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practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines 
& includes program listings. 387 
pages in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from 
опе of the world's most prolific 
audio designers, with many of his 
designs having been published in 
English technical magazines over 
the years. A great many practical 
Circuits are featured — a must for 
anyone interested in audio design. 


336 pages, in paperback at $49.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony’s technical staff, 
this is the best book on compact 
disc technology that we have ever 
come across. it covers digital 
audio in depth, including PCM 
adapters, the Video8 PCM format 


and R-DAT. If you want to 
understand digital audio, you need 
this reference book. 305 pages, in 
paperback at $55.95, 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda 

is an acknowledged authority on 
the subject and he writes mainly 
on the many uses of thyristors & 
Triacs in single and three phase 
Circuits. 417 pages, in soft cover at 
$59.95. 


Electronics Engi 
Reference 

Edited by F. F. Mazda. 
First published 1989. 
6th edition. 

This just has to be the best refer- 
ence book available for electronics 
engineers. Provides expert cover- 
age of all aspects of electronics in 
five parts: techniques, physical phe- 
nomena, material & components, 


electronic design, and applications. 
The sixth edition has been expanded 
to include chapters on surface 
mount technology, hardware & soft- 
ware design, semicustom electron- 
ics & data communications. 63 
chapters, in hard cover at $120.00. 


Radio Frequency 
Transistors X 

Principles & Practical Applica- 
tions. By Norm Dye & Helge 
Granberg. Published 1993. 
This book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engi- 
neers, it looks at RF transistor 
fundamentals before moving on to 
specific design examples; eg, 
amplifiers, oscillators and pulsed 
power systems. Also included are 
chapters on filtering, impedance 
matching & CAD. 235 pages, in 
hard cover at $85.00. 


‘Surface Mount Technology 
By Rudolph Strauss. First 
published 1994. 

This book will provide informative 
reading for anyone considering the 
assembly of PC boards with 
surface mounted devices. Includes 
chapters on wave soldering, reflow 
soldering, component placement, 
cleaning & quality control. 361 
pages, in hard cover at $99.00. 


Audio Electronics 
DN Linsley Hood. Published 


This book is for anyone involved in 
designing, adapting and using. 
analog and digital audio equip- 
ment. Covers tape recording, 
tuners & radio receivers, 
preamplifiers, voltage amplifiers, 
power amplifiers, the compact disc 
& digital audio, test & measure- 
ment, loudspeaker crossover 
‘systems and power supplies. 351 
pages, in soft cover at $52.95. 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


r— —— 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 

cents for each additional word. Display ads (casual rate): $25 per column 

| centimetre (Max. 10ст). Closing date: five weeks prior to month of sale. 

| То run your classified ad, print it clearly оп a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 

| Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 

6503. 


Enclosed is my cheque/money order for $ or please debit my 
C] Bankcard L] Visa Card 0 Master Card 


Card No. | lf 


Signature. Card expiry date. / 


Мате 


Street 


Suburb/town Postcode 


p—————————————-—————— 
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FOR SALE 


С COMPILERS: Everything you need 
to develop C and ASM software for 
68HCO08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc ‘HC12, XASMs and 
monitors: $480. 8051/52 ог 800320 
Simulator (fast): $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 
build a “C-Stamp”. Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com,au/ 
grant. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 


TE WARNING ! 
WARNING ! WARNING ! WARNING ! 
VIDEO CAMERA MODULES Beware 
of HIGHER prices for a similar Cam- 
era! BUY A BETTER CAMERA AT A 
LOWER PRICE! CHOOSE from..... 
380, 420 & 460 TVL Resolution. Low 
Light & IR Sensitive 0.05 lux. TEENY 
WEENY 28 mm x 28 mm PCBs. 
ELEVEN Board Lenses. FOUR Pin- 
hole Lenses. IR Cut/Pass & Polarising 
Filters. 845+ nm 74 mW IR LEDs. 
Ancillary Equipment. BEFORE & AF- 
TER-SALES SERVICE, HELP & AD- 
VICE! Before you Buy! Ask for our 
Detailed, Illustrated Price List with 
Application Notes. Also available CCTV 
Technical, Design & Reference Manu- 
als & Inter-Active CD ROM. Alithings 
Sales & Services 08 9349 9413, fax 
08 9344 5905. 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760. Fax: 9718 
4762. Email: skybus@zip.com.au 


MICROCRAFT IS NOW ON THE WEB: 
Dunfield (DDS) products are now avail- 
able ex-stock at a new low price; please 
ask for our catalogue. Micro C, the 
affordable “С” compiler for embedded 
applications. Versions for 8051/52, 
8086, 8096, 68HC08, 6809, 68HC11 
or 68HC16 $139.95 each + $3 p&h 
* EMILY52 is a PC based 8051/52 
high speed simulator $69.95 + $3 p&h 
* DDS demo disks $7 + $3 p&h • VHS 
VIDEO from the USA (PAL) “СМС X- 
Y-Z using car alternators" (uses car 
alternators as cheap power stepper 
motors!) $49.95 + $6 p&h (includes 
diagrams) * Fixed price electronic de- 
Sign and PCB layout * Credit cards 
accepted * All goods sent registered 
mail * Call Bob for more details. 
MICROCRAFT, PO Box 514, Concord 
NSW 2137. Phone (02) 9744 5440 or 
fax (02) 9744 9280. 
http://www.micro.com.au 

email sales@micro.com.au 


$79 ! VIDEO CAMERA MODULES ! 
$79 ONLY! $79 !!!!! ONLY! $79 11111 
Complete with 3.6 mm Board or 5 mm 
Pinhole Lens, Low Light & Infra Red 
Sensitive, Tiny 32 x 32 mm PCB. Cat 
No MOD-BW 506 ONLY! $79!!!!! 
Allthings Sales & Services 08 9349 
9413, fax 08 9344 5905. 


CAR/RALLY COMPUTER KIT: includ- 
ing fuel sensor & speed sensor. 
68HCOS & HC11 DEVELOPMENT 
SYSTEMS: Oztechnics, PO Box 38, 
lllawong NSW 2234. Phone (02) 9541 
0310. Fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


Video Audio TX/RX Modules UP TO 
100 M RANGE, 915-928 MHz band, 
$80 pair, with Interface PCBs $99. 
Allthings Sales & Services 08 9349 
9418, fax 08 9344 5905. 


Microprocessor For 
Digital Effects Unit 


This is the 68HC705-C8P pro- 
grammed microprocessor IC for 
the Digital Effects Unit (see Feb. 
1995). 


Price: $45 + $6 р+р 
Payment by cheque, money order 
or credit card to: Silicon Chip Pub- 
lications, PO Box 139 Collaroy 
2097. Phone (02) 9979 5644; Fax 
(02) 9979 6503. 


Місго2е9 Computers 


PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph (067) 
Fax (067) 728987 


(Credit Cards OK) 


http://www.microzed.com.au/~microzed 


77 — may time out to Mobile 014 036775 


PARALLAX 1“ 


With third party supporting 
products, all in stock 


Easy to learn, easy to use sophisticated CPU based controllers 


Credit cards OK 


Printed Circuit Board Manufacture 
А8-Нош service * High quality + Low prices 
E 1 off to any {изү ? 

У Artwork design if req é 
see iy eed : 
Bs, POBox 448 Avalon 21072 
9074 1189 9974 5491. 


651 Forest Rd, Bexley 2207 
makes all the project PCBs 
published in SILICON CHIP 

and other Australian magazines 
Tel +61 2 9587 3491 Fax 9587 5385 
E-mail resradio@eia.com.au 


RAIN BRAIN AND DIGI-TEMP KITS: 
8-station controller and 8-channel, 
RS232 digital thermometer uses the 
incredible DS1820 sensor. Call Man- 
tis Micro Products, 38 Garnet St, 
Niddrie, 3042. P/F/A (03) 9337 1917. 
http://www.home.aone.net.au/mantismpTV 


Send two 45c stamps for info 


MEMORY * MEMORY * MEMORY 


LIFETIME 
WARRANTY!! 
AMD HP 445 
Py y) BMD HP 4a 5 
$38 Alother models avaliable 


T6Mb ARMADA 1100. 
Allothermodelsavalable 


s215 
Scal 


16M Tecra 500/610 Sat $218 
Alotermofesaalbe — Scal 
КОЕТ 5128252 
аМЫТӘВМ 10682112 5Mb T.Pad 755, 360 EDO $244 
me S Aloermoóesmaiabe — Scal 
ВМЬЛЕМЬ. 168 PIN. 570/744 
ЗӘМЫВІМЬ - 168 PIN $306,571 


168 PIN - 16Mb 
168 PIN - 32M 


Plz (02) 99006008 
299806991 
nail: pelham1@ozemail.com.au 


PTYLTD 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed 
$75. All accessories available. 
Videosat, 2/28 Salisbury Rd, Hornsby. 
Phone (02) 9482 3100 8.3! 


SILICON CHIP FLOPPY INDEX 
WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look at the index line by line or page by 
page for quick browsing, or you can use the search function. All commands are 
listed on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the Notes 
& Errata (if any) for all articles published in SILICON CHIP. Not an index but a 
complete copy of all Notes & Errata text (diagrams not included). The file viewer 
is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each « $3 p&p. Send your order to: Silicon Chip Publications, PO 
Box 139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card 
number; or fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25- 
inch disc. 
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* THE TINIEST * VIDEO CAMERA 
MODULE PCB 28 x 28 mm, IR & Low 
light sensitive, with Pinhole Lens. 08 
9349 9413. 


SILICON CHIP FOR SALE. First 110 
from Vol 1 No 1. $220 job lot. Roberts, 
116 Lamonerie Street, Toongabbie 
NSW 2146. Phone (02) 9631 5584. 


INFRA RED ILLUMINATORS 240 vac 
Auto on/off in Aluminium Housing with 
Adj Bracket $149. PCB with LEDs 
$79. PCB with LEDs AND Auto Con- 
trol PCB $99. DIY LED & PCB Kits: 
50 LED 52mm Round Lamp $50. 88 
LED $72. 180 LED $113. Variations 
include up to 210 LED 34 watt. 
Allthings Sales & Services 08 9349 
9413, fax 08 9344 5905. 


MODEL 
RAILWAY 


MicroZed have STAMP VER 1.8 hand- 
book $30 + $p&p. Has 80 pages. BS1 


-> BS2 conversion data. 


ircuit Ideas Wanted 

Do you have a good circuit idea. 
If so, why not sketch it out, write 
a brief description of its opera- 
tion & send it to us. Provided 
| your idea is workable & original, 
we'll publish it in Circuit Note- 


Our stocks of this book are now limited. 
All we have left are newsagents’ returns 
which means that they may be slightly 
shop soiled or have minor cover blem- 
ishes. Otherwise, they're undamaged 
and in good condition. 


SPECIAL CLEARANCE PRICE: 


$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send me copies of 14 Model Railway Projects at the special 
price of $43.95 + $A3 p&p (p&p outside Aust. & NZ $A6). Enclosed is my 


cheque/money order for $A 
Па Bankcard О Visa Card 


or please debit my 


0 MasterCard 


Card No. 


Signature. 


Name 


Card expiry date, J. 


PLEASE PRINT 
Street 


Suburb/town 


Postcode. 


Send your order to: SILICON CHiP, PO Box 139, Collaroy, NSW 2097: or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 
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Advertising Index 


Altronics „34-36 


Av-Comm ..... „21 


Dick Smith Electronics .. 8-9,24-25 


Earthquake Audi 


Emona .... 


Freedman Electronics .... 


Harbuch Electronics 


Instant PCBs ... 


Jaycar . 


Kalex.... 


Kits-R-US ... 


Macservice 


MicroZed Computers..... 


Model Railways Book... 


Oatley Electronics ...... 


Pelham... 


RCS Radio. 
Rod Irving Electronics ......... 81-85 
Silicon Chip Back Issues ..... 38-39 


Silicon Chip Bookshop ..... 


Silicon Chip Binders .... 
Silicon Chip Software ...... 


Silicon Chip Wallchart .......... OBC 


Telstra .... 


Tortech .... 


Zoom Magazine... 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


+ Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone 


(09) 828 5730. 


Don't just take our word for it that ZOOM 
is Australia's best auto tech magazine. 
We admit it: we're biased! 

But here's what Greg Campbell from 

the Australian Turbo Club Register 

said about ZOOM on the Internet. . . 


"The Best local performance magazine... 


some of the most knowledgable writers . . . 


in-depth tests . . 


Performance info from 
Performance product 
. Julian Edgar has done it again . . 


‚ Buy it soon” 


Just some of What you'll find in the current issue of Zoom: 


SUPERCHARGERS: 


Your Essential Guide to 
what's currently out there 
and what they'll do! 


TURBO ANTI LAG 
You get instant boost and 
virtually no lag with this 
new trick system! 


BAR Yi THE PI PIA 


PROI 


taa 
CAT SHOOTOUT 
ZOOM's after-market 


Cat Converter Comparo. 
We test on the dyno. 


ES | 
WHAT? A VOLVO? 
Better believe it! But this 
Volvo doesn't wallow. It has 
get-up-and-go instead! 


V8 TR8! 

Believe it: a Triumph 
with a 5-litre V8 inside. 
Yes, it moves a bit. 


a 


110kW AUDI 
Looks sensational - and 
with an 8.2 second 0-100, 
it performs just as well! 


PLUS MUCH, MUCH MORE ЕО INTO 200м 116 PAGES! 


Are your SiLicoN CHIP copies getting 
damaged or dog-eared just lying around 
in a cupboard or on a shelf? 

Can you find that particular issue you 
need to refer to? 


Keep your ops safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

v Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
v And they look good, too! 


Order by phone or fax from SILICON CHIP - or use the handy order form inside 


data on a popular transistor; 
: LED or op-amp. Maybe the ER E dob lu pare | 
4000 or 7400 series ICs. E ue mem e E d 
you going to find the data? IGOR al 
to your SILICON CHIP/Jaycar Giant Data Wallchart. | 4] 
rmation on selecting the right heatsink, testing д A 
wiring regulators. Plus capacitor marking codes, | м : 
des, loads of computer information from ВАМ ~ Varnished for I0! 


to ASCII codes and computer port pin-outs . . . = i , 
dio connector standards! All this in a glossy, Heavy duty stoc 


HIP: (02) 


